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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing "li lt is a top view showing one example of the continuous-heat-treatment device of the glass 
substrates by this design. 

[Drawing 2"] It is a vertical section side view of drawing 1 . 

[Drawing 3l lt is a vertical section front view by the side of the downward REBETA mechanism of drawing 1 . 

[Drawing 4] It is a partial cross-sectional view of the furnace body lower region of drawing 1 . 

[Drawing 51 It is an enlarged plan view of the inlet area in drawing 1 . 

[Drawing 6] It is a sectional view which meets the V-V line of drawing 5 . 

[Drawing 7l lt is a sectional view which meets the VI-VI line of drawing 5 . 

rD rawing Sl it is a partial notch sectional view which meets the VII— VII line of drawing 5 . 

[Drawing 9] It is a partial enlargement front view of a furnace body inlet area and an exit region. 

[Drawing 10l lt is a top view showing the relation between a tray, an elevator mechanism, and a walking-beam 

mechanism. 

[Drawing 11 l it is a top view showing another example of the tray used about this design. 

[Drawing 12l lt is a side view of the parallel arm used for the tray of drawing 1 1 . 

[Drawing 13l lt is a front view in which a tray's accumulating and showing a state. 

[Drawing 14ll t is a partial enlarged plan view showing the relation between tray support and a tray rise 

implement (tray downward implement). 

[Drawing 15l lt is a partial enlargement front view showing the **** state of the tray by tray support and a 

tray rise implement (tray downward implement). 

[Drawing 16] It is an enlarged plan view of the outlet area in drawing 1 . 

[Drawing 17] It is a sectional view which meets the XVII-XVII line of drawing 16 . 

[Drawing 18l 1t is a vertical section side view showing the tie in of a tray soaping-machine style and a 
traversing mechanism. 

[Drawing 1 9l lt is a partial notch side view in which taking over with a traversing mechanism and a glass 

substrate cooler style, and showing the relation of a moving mechanism. 

[Drawing 20l lt is a top view showing the details of a glass substrate extractor style. 

[Drawing 211 Similariv it is the vertical section front view. 

[Drawing 22l lt is a side view showing the operation of a glass substrate extractor style gradually. 
[Drawing 23l lt is a perspective view of a tray containing box. 

[Drawing 24ll t is an explanatory view showing the move direction of glass substrates when a glass substrate 
extractor style is used. 

[Drawing 25l lt is a side view showing gradually the operation of the tray rise-and-fall change mechanism in 
this design. 

[Drawing 26l lt is a front view showing gradually the operation of the tray rise-and-fall change mechanism in 
this design. 

[Drawing 27l lt is a side view showing gradually the operation of the tray rise-and-fall change mechanism in 
this design. 

[Description of Notations] 
A Furnace body 
B Box-like covering 



E Glass substrate charging machine style 

F Glass substrate taking over moving mechanism 

G Entrance-side traversing mechanism 

H Tray soaping-machine style 

J Outlet side traversing mechanism 

L Glass substrate extractor style 

M Glass substrate taking over moving mechanism 

P Annealing mechanism 

T Tray 

U Rise elevator mechanism 

V Rise-and-fall change mechanism 

W Glass substrates 

a Entrance 

a' exit 

3 Circulation stirring fan 

4 Blowing-in mouth 

5 Blast area 

21 and 21' multi-thread band conveyor 

39 Cool box 

40 Ascending and descending means 

41 Horizontal diaphragm 

42 Water-cooled piping 

43 Heater 

44 Cradle 

45 The actuator for reversal 
394 Mounting side 
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CLAIMS 



[The scope of a claim for utility model registration] 

[Claim 1]A continuous-heat-treatment device of glass substrates characterized by comprising the following. 
Rise elevator mechanism U which carries out rise loading of the tray T which mounted the glass substrates W 
on right and left in the entrance a and a furnace body which has exit a' one by one. 

While arranging downward elevator mechanism D which drops a tray one by one maintaining a loading state in 
the shape of parallel, in the upper part of a furnace body. The tray rise-and-fali change mechanism V which 
**** a tray of the loading top which went up by rise elevator mechanism U, carries out the horizontal transfer 
of this and is made to **** on a tray of the loading top of downward elevator mechanism D is formed, The 
upper part walking-beam mechanism C in which a tray which mounted glass substrates on a relation position 
which crosses the lower part of the furnace body A with said both elevator mechanisms is conveyed from an 
entrance to an outlet direction. 

Bottom walking-beam mechanism C which conveys a vacant tray in the direction of an entrance from an exit 
is provided, Traversing mechanism J which separates glass substrates while forming the annealing mechanism 
P of an atmosphere controlled circulation type in a lower half zone of downward elevator mechanism D at said 
furnace body and carrying out the **** substitute of the tray from the upper part walking-beam mechanism C 
further in an outlet line of a furnace body. 

The glass substrate cooler style K which mounts glass substrates and cools this directly, and the glass 
substrate taking over moving mechanism L which transports the glass substrates separated by said traversing 
mechanism J to the glass substrate cooler style K. 

[Claim 2]A contrnuous-heat-treatment device of glass substrates characterized by comprising the following. 
The partition 2 of the shape of a vertical tube to which the annealing mechanism P has a cross-section area 
which allows free descent of a tray, and has the blast area 5 for the blowing-in mouth 4 with a heat-resistant 
filter in 1 side at other sides. 

The fan 3 for circulation churning arranged on space between said partition 2 and a furnace body wall. 
Water-cooled piping 42 allotted to space of a discharge side of the fan 3 for circulation churning. 

[Claim 3]A continuous-heat-treatment device of the glass substrates according to claim 2 which upper space 
is divided with the horizontal diaphragm 41 rather than the water-cooled piping 42, and contain that on which 
the heater 43 for annealing ambient temperature regulation is arranged between absentminded from the 
horizontal diaphragm 41 . 

[Claim 4]A continuous-heat-treatment device of the glass substrates [ provided with the glass substrate 
ascending and descending means 40 characterized by comprising the following ] according to any one of 
claims 1 to 3. 

The cool box 39 which the glass substrate cooler style K has the glass mounting side 394, and filled a 
refrigerant inside. 

It pierces through the glass mounting side 394, and is an actuating rod which can project. 

[Claim 5]A continuous-heat-treatment device of the glass substrates according to any one of claims 1 to 4 
containing what has formed the glass substrate extractor style L which carries out horizontal inversion of the 
glass substrates to a terminal of an outlet line of a furnace body, and sends it out to it. 



The cradle 44 of the glass substrates allotted between multHJiread band-conveyor 21'. 
The actuator 45 for reversal rotated while locating this cradle 44 in a low rank from the tension side of 
multi-thread band-conveyor 21' in a normal state and raising the cradle 44 on a higher rank from the tension 
side of multi-thread band-conveyor 21 ' at the time of an important point 

[Claim 7]A continuous-heat-^treatment device of the glass substrates according to any one of claims 1 to 6 
which contain that for which parallel translation is free to an outlet line that it has the tray soaping-machine 
style H in the outlet line side of a furnace body, and traversing mechanism J should transport a tray to the 
tray soaping-machine style H. 
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DETAILED DESCRIPTION 



[Detailed explanation of the device] 
[0001] 

[Industrial Application] 

This design is related mainly with the continuous~heat--treatment device of the glass substrates for liquid 

crystal display devices. 

[0002] 

[Description of the Prior Art] 

In the manufacturing process of a liquid crystal display device (LCD), After washing a glass substrate and 
drying, a minutely highly precise transparent electrode and counterelectrode are formed, The thing which 
formed and carried out rubbing of the molecular orientation layer to that glass substrate, which carried out 
afterbaking calcination, applied the sealing compound subsequently to one side of two glass substrates, applied 
the spacer to this substrate or the substrate of another side, and performed registration and which afterbaking 
calcination is carried out and is sealed is required. 

Although heat treatment of such a glass substrate is carried out by making a glass substrate mount on a tray 
(palette) generally, and conveying the inside of a heat chamber, a very high air cleanliness class is required as 
the short circuit of a circuit, etc. not arising so that surface discontinuity may not be produced in that case. 
However, in the conventional continuation heating apparatus, a band-conveyor type, a push-rod type, etc. are 
adopted as a transportation means of the tray which accommodated the processed material, For this reason, 
the sliding part existed unescapable, it was generated by worn powder by sliding with the elements of a 
transportation means or a transportation means, and a tray, and there was a problem which atmosphere is 
disturbed by that worn powder or is soiled. Since continuation heating apparatus was horizontal and was 
enlarged, while the large installing space was taken, capacity became large and the clean room also had that a 
purge is also large-sized, then a problem to say. 

This person inserts into a furnace the tray which accommodated glass substrates by parallelogram movement 
of a walking beam in Japanese Patent Application No. No. 177754 [ four to ] as this measure, A tray is 
accumulated on a height direction in the shape of multi stage one by one according to the elevator mechanism 
for a rise here, The device switches the top tray, carries out parallel translation without relative sliding with a 
mechanism, and makes it descend, putting in the shape of multi stage one by one according to the elevator 
mechanism for descent, and it was made to make move the tray of the bottom out of a furnace by the 
above-mentioned movement of a walking beam was proposed. Since sliding of a tray transportation system 
and generating of the dust resulting from it were prevented by this, it came out to often perform heat 
treatment and thermoforming in a clean atmosphere, and it became possible. 
[0003] 

However, in the above-mentioned advanced technology, there is no indication about cooling of the heated 
glass substrates, and glass substrates were only carried out to the unloader mouth in the state where it 
mounted on the tray. For this reason, it has big calorific capacity, and since the temperature of glass 
substrates does not fall unless it sets sufficient radiational-cooling time by an unloader mouth, it is 
inseparable from a tray. Since it becomes being stopping the operation of a tray circulator style until the 
temperature of glass substrates falls in order that a vacant tray's may move the inside of a furnace to the 
loader side, Since decline in the efficiency of the whole heat-treatment system was caused and a large 
radiational-cooling space was needed, the device became large-sized, and further, since authorized personnel 



glass substrates heated by not less than 200 ** raise ***+, a notch, etc. by the thermal shock and thermal 
strain by quenching, and the fault that an inferior-goods incidence rate increases arises. 
As for glass substrates, the upper and lower sides and right and left are strictly decided from structure, a 
function, etc. 

Directivity must not change until a whole process finishes. 

On the other hand, heating of glass substrates is carried out for every processes, such as desiccation after 
washing, baking of an orienting film, desiccation after rubbing, and desiccation of a sealing compound, is 
dedicated to a multi stage-like storage box for every process, and is taken out at the following process after 
this. However, since it is only taken out by the unloader mouth with a tray in the advanced technology, Ft was 
easy to produce an inconsistency in the directivity of glass substrates by authorized personnel's failure, after 
directivity had changed, it was dedicated to the storage box, and there was a problem that it is complicated by 
the time it moves to a next process, and direction correction which time requires had to be made. 
[0004] 

Were originated in order that this design might cancel the above problems, and the 1st purpose, It adds to the 
ability of heat treatment and thermoforming of glass substrates for generating of sliding and the dust resulting 
from it to be prevented, and to be well performed in a very clean atmosphere, Glass substrates are 
appropriately cooled by a small space for a short time, without making troubles, such as **** and a notch, 
cause, and it is in providing the continuous-heat-treatment device of the glass substrates which can attain [ 
taking out ] promotion of efficiency for facilitating and a heat treatment cycle. 

In addition to the above, the 2nd purpose of this design can give and unload the directivity of regulation of 
glass substrates, and there is in providing the continuous-heat-treatment device of glass substrates which 
can work a next process well smoothly. 
[0005] 

[Means for Solving the Problem] 

A rise elevator mechanism which carries out rise loading of the tray which mounted glass substrates in a 
furnace body to which this design has an entrance and an exit right and left in order to attain the 1st purpose 
of the above one by one, While arranging a downward elevator mechanism to which a tray is dropped one by 
one maintaining a loading state in the shape of parallel, in the upper part of a furnace body. A tray 
rise-and-fall change mechanism which **** a tray of the loading top which went up by a rise elevator 
mechanism, carries out the horizontal transfer of this and is made to **** on a tray of the loading top of a 
downward elevator mechanism is formed, An upper part walking-beam mechanism in which a tray which 
mounted glass substrates on a relation position which crosses the lower part of a furnace body with said both 
elevator mechanisms is conveyed from an entrance to an outlet direction, A bottom walking-beam mechanism 
in which a vacant tray is conveyed in the direction of an entrance from an exit is formed, To said furnace 
body, form an annealing mechanism of a zone atmosphere controlled circulation type in half the bottom of a 
downward elevator mechanism, and further in an outlet line of a furnace body. A traversing mechanism which 
separates glass substrates while carrying out a **** substitute from an upper part walking-beam mechanism, 
A glass substrate cooler style which mounts glass substrates and cools this directly, and a glass substrate 
taking over moving mechanism which transports the glass substrates separated by said traversing mechanism 
to a glass substrate cooler style are established. 

In order to attain the 2nd purpose, this design forms the glass substrate extractor style L which carries out 
horizontal inversion of the glass substrates to a terminal of an outlet line of a furnace body, and sends it out 
to it. 

In this design, "glass substrates" contains a flatness-like electronic circuit board etc. further a light filter 

besides a glass substrate etc. 

[0006] 

[Example] 

The example of this design is described based on an accompanying drawing below. 

Drawing 1 t hru/or drawing 3 show one example by this design, and drawing 4 thru/or drawing 23 show the 
details. 

A is the furnace body built with thermal insulation etc., by the frame, it is supported by the desired height level 
and the entrance a and exit a' are provided on the same axle at lower both sides. Exit a' also leads in the 
furnace via the tubed exit region through the inside of a furnace via the inlet area where the entrance a makes 
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In the furnace body A, the partition 2 of the shape of a vertical tube is formed. This partition 2 has the middle 
length partition 200 which divides between the tray rise side and the tray descent side. Therefore it has 
outside length partition 200' which reaches an inner wall of the kiln like drawing 4 in the middle length partition 
200 and homotopic, ventilation space is formed between inner walls of the kiln like drawing 2 t hru/or drawing 4 
at the tray rise and tray descent side, respectively. 

Furthermore, these ventilation space is divided by two or more horizontal partitions 201,201 like drawing 2 and 
drawing 3 in a sliding direction, and two or more ventilation space by the side of a tray rise and ventilation 
space by the side of tray descent are divided by the stage (what [ is illustrated ] three steps) by this, 
respectively. 

The circulation stirring fan 3 is formed in the ventilation space of the necessary stage at the 1 side, 
respectively from the ventilation space of the whole page by the side of a tray rise, and the upper row by the 
side of tray descent. 

While the b!owing-in mouth 4 with a heat-resistant filter is formed in the partition 2 of the position displaced 
90 degrees with the circulation stirring fan 3, The heater 1 is allocated in the field which the blast area 5 is 
formed in the position which stands face to face against this, and results in the blowing-in mouth 4 with a 
heat-resistant filter from the delivery of the circulation stirring fan 3 at least. 

The atmosphere of required temperature divides with the drive of the heater 1 , calorific value, and the 
circulation stirring fan 3 from the blowing-in mouth 4 with a heat-resistant filter by this, and it is sent into the 
space for conveyance in two, After circulating to the opening of each tray T of the letter of loading, from the 
blast area 5, the circulation stirring fan 3 absorbs and controlled circulation is carried out to it. 
on the other hand — the tray descent side — lower — half a step — that is, the annealing mechanism P is 
formed in the ventilation space of the bottom at least. First this annealing mechanism P like drawing 3 and 
drawing 4 T he circulation stirring fan 3 by the side of the ventilation space 1, It has this and the transverse 
partition 41 which reaches an inner wall of the kiln from the method of the back of the blowing-in mouth 4 with 
a heat-resistant filter provided in the partition 2 of the position displaced 90 degrees, the blast area 5 of a 
position which stands face to face against this, and the blowing-in mouth 4 with a heat-resistant filter.And in 
the partition 2 corresponding to the horizontal partition 201 of the ventilation space concerned, the heat 
shield plate 410 of the shape of an inner flange projected inside in the limit where passage of the tray T is 
allowed is formed, and this divides the tray descent side space and he is trying to reduce the thermal effect 
from the adjoining zone for heating. 

It had an insulating function, the ventilation space concerned all did not come out, and said transverse 
partition 41 has divided the required range, for example, the range from the discharge side of the circulation 
stirring fan 3 to outside length partition 200', to the upper zone p and lower zone p'. And the water-cooled 
piping 42 with a fin is arranged at lower zone p' at the range which results in the method of the back of the 
blowing-in mouth 4 with a heat-resistant filter. 

The water-cooled piping 42 has reached the level below the tray support later mentioned like drawing 3 . 
The both ends of the water-cooled piping 42 are connected to the water cycle system 420 besides a furnace. 
On the other hand, the heater 43 of a sheathed type with a fin is allocated by the range which results in the 
method of the back of the blowing-in mouth 4 with a heat-resistant filter like the upper zone p, and it is 
connected with the cooking temperature control system which the exterior does not illustrate. 
B is box-like covering surrounded so that the processing chamber of a necessary size may be formed in the 
surroundings of the furnace body A, said — an entrance — a — the same axle — a top — a side attachment 
wall — a position — **** — a processed material — ****** — a glass substrate — a class — W — a 
charging hole — b — providing — having — an exit — a — ' — the same axle — a top — a side attachment 
wall — **** — heat treatment — having finished — a glass substrate — a class — W — an extraction 
mouth — b — ' — providing — having — **** . Needless to say, box-like covering is installed in a clean room 
and, in the processing chamber, the exhaust air and controlled atmosphere of the high grade are filled via the 
filter etc. 
[0007] 

The tray T is a jig which mounts the glass substrates W, and mechanical strengths, such as a stainless plate, 
are constituted by flat-surface rectangular shape with a good material. As shown in drawing 10 thru/or 
drawing 15 . the support 6 of desired height is formed in each comer for the tray T to be stabilized, and for 



thickness which touch the part I object 6a which has the flange 600 which touches the undersurface of the 
tray T, and the upper surface of the tray T, and is screwed in the part I object 6a, The crevice and heights for 
positioning are prepared for the end face of the part I object 6a, and Itabe 601 of the part 11 object 6b. 
In said tray T, two or more sets of holes t1 , t2, and t3 are provided at the predetermined intervals like drawing 
10 . t1 is a hole for positioning for washing, and is allotted to the position near each strut 6 at equal intervals. 
t2 is the tooling holes for a traverse, and is allotted to the inside position at equal intervals in crosswise rather 
than said tooling holes tl for washing. t3 is a hole for glass substrate rise and fall, and is on the same line in 
said tooling holes t2 for a traverse, and the cross direction, and is allotted to the inside position by at equal 
intervals in the length direction. This hole t3 for glass substrate rise and fall serves also as tooling holes 
simultaneously. 

In drawing 1 1 . the tray T has 2 sets of holes t3 for glass substrate rise and fall at a time right and left from the 

center. This is for mounting the two glass substrates W also simultaneously and heat-treating it. 

[0008] 

U is a rise elevator mechanism and is arranged to the field near an inlet area like drawing 2 . D is a downward 
elevator mechanism and is arranged said rise elevator mechanism U and in the shape of parallel to the field 
near an exit region. V is a rise-and-fall change mechanism arranged at the relation which crosses said both 
elevator mechanisms in the upper region of a furnace body. 

C — the exit a from the entrance a — 'the upper part walking-beam mechanism and C which have been 
arranged by the relation which crosses said both elevator mechanisms in between' — the same — exit [ from 
the entrance a ] a' — it is a bottom walking-beam mechanism arranged by the relation which crosses said 
both elevator mechanisms in between. 

The glass substrate charging machine style by which E has been arranged in the charging hole b, the glass 
substrate taking over moving mechanism which F receives the glass substrates W from said glass substrate 
charging machine style E, and is transported to the upper part of an inlet line, i.e., an upper part walking-beam 
mechanism, G is an entrance-side traversing mechanism which receives the tray T from bottom walking-beam 
mechanism C, and is made to transport to the upper part walking-beam mechanism C. Although the 
entrance-side traversing mechanism serves as a means to move a tray in the direction parallel to an inlet line 
again, in this example, it is not limited to this. 

Although H is a tray soaping-machine style arranged if needed in the processing chamber of the side of exit a' 
and it is arranged like drawing 1 in this example at every one both sides of an outlet line, only one side is. 
J is an outlet side traversing mechanism for receiving the tray T from the upper part walking-beam mechanism 
C in an outlet line, and making it **** to bottom walking-beam mechanism C. Although outlet side traversing 
mechanism J receives the tray T and enables it to carry out parallel translation between an outlet line and the 
tray soaping-machine style H in this example, it is not limited to this. 

The glass substrate extractor style by which L has been arranged at extraction mouth b', the glass substrate 
cooler style by which K was provided on the outlet line of the upstream from the glass substrate extractor 
style L, M is a glass substrate taking over moving mechanism for receiving glass substrates from outlet side 
traversing mechanism J, and transporting to the glass substrate cooler style K and the glass substrate 
extractor style L one by one. 
[0009] 

In the upper level, rise elevator mechanism U has a little two or more tray support 7 which can rotate freely 
around a perpendicular axis from the ascending position of the upper part walking-beam mechanism C shown 
in drawing 2 . In what is illustrated, the number of these tray support 7 is four. 

Like drawing 10 . drawing 1 4 . and drawing 15 . for example, width differs from a linear dimension, it is constituted 
as the plate of rectangular form thru/or a block, respectively, When a long piece turns to an inner direction, it 
supports, the corner bottom 600, i.e., the support flange, of the tray T, and a long piece rotates 90 degrees, for 
example, a support of the tray T can be canceled. 

The slot 700 which engages and releases the part I object 6a of the support 6 from width is formed near the 
free end of the tray support 7. Said tray support 7 is attached to the upper bed of two or more support rods 
(a drawing 4) 701 which pierce through a hearth and are extended from the lower part of the furnace body A 
like drawing 2 and drawing 3 . 

Each support rod 701 has middle held to the rib 702 constructed across horizontally under the hearth c, A 
lower end is supported movably by the bearing provided in the base frame, the rotating element 703, for 



Kazumoto. 
[0010] 

Rise elevator mechanism U is further located in a lower level rather than a **** side at the time of the rise of 
the coilimated beams 12 and 12 which the upper part walking-beam mechanism G mentions later in a low rank, 
i.e., a normal state, rather than said tray support 7, The tray rise implement 9 which receives the tray T at the 
time of descent of the coilimated beams 12 and 12, and is raised toward said tray support 7 is allotted. 
Said tray rise implement 9 consists of couples at least, is seen from the side side, and is allotted inside said 
support rod 701 (in the transverse-plane side, it is on the same vertical plane mostly with the support rod 701 
like drawing 3) . Each tray rise implement 9 makes piate shape thru/or the shape of a nail, it has the support 
900 of the shape of a boss over the support 6 of the tray T in a tip part, and, as for the support 900, the 
heights of the support end face have a **** crevice. 

The tray rise implement 9 is being fixed to the upper bed of two or more sets (a drawing 2 sets) of supporting 
shafts 901. 

The supporting shaft 901 has the tray rise implement 9 in a low rank rather than the upper limit position of the 
upper part walking beam C in a normal state, it pierces through the hearth c, is extended in a furnace, and is 
connected with drive mechanism so that even the neighborhood level of the tray support 7 can go up and 
down like drawing 15 fr om this level. 

In this example, to the supporting shaft 901, it pierces through the rib 702, is extended, and is combined by the 
connecting plate 902, and that connecting plate 902 is operated by the actuator 903 for rise and fall. Although 
the oil hydraulic cylinder of the actuator 903 for rise and fall, etc. are arbitrary, in this example, a motor is 
used, the ball screw axis 904 connected with that output side is held by a bearing at the rib 702, and the 
female screw member 905 fixed to the ball screw axis 904 at the connecting plate 902 is screwing. 
Upwards, fixed tray support 8' is provided via the middle frame 10 from the height direction middle of an inlet 
area and an outlet area like drawing 9 . It is for this fixed tray support 8' supporting the tray which consisted of 
two or more pins or a parallel plate, and was inserted in from the entrance a by the upper part walking-beam 
mechanism C, and the tray T before being carried to exit a' from the inside of a furnace at the time of descent 
of the upper part walking-beam mechanism C. 

In an inlet area, an outlet area, and each hearth part of a rise elevator mechanism lower part and a downward 

elevator mechanism lower part, the fixed tray support [ lower than the rise level of the coilimated beams 17 

and 1 7 of bottom walking-beam mechanism C ] 8 higher than a downward level is arranged. 

In the case of parallelogram movement of bottom walking-beam mechanism C\ a tray is *+**(ed) in each 

position. 

[0011] 

The composition of downward elevator mechanism D is the same as said rise elevator mechanism U, Tray 
support T which rotates 90 degrees or more around a perpendicular axis, and can cancel a support of the tray 
T while being arranged slightly in [ upper limit level / of the upper part walking-beam mechanism C / in a 
higher rank ] interval and supporting the tray T in the shape of loading, It has tray downward implement 9' 
raised toward tray support 7', being in a low rank and supporting the tray T rather than this tray support 7'. 
These tray support T and tray downward implement 9' give numerals with a comma to the same portion 
structurally similarly to rise elevator mechanism U therefore, and explanation is omitted. 

Although the tray rise implement 9 and tray downward implement 9' are used in this example as a tray support 
by the position of rise elevator mechanism U and downward elevator mechanism D, of course depending on 
the case, a fixed tray support may be established via the middle frame 10. In this case, the tray rise implement 
9 and tray downward implement 9' stand by on a lower level more moderately than a fixed tray support. 
[0012] 

Next, the tray rise-and-fall change mechanism V is a means for receiving the top tray loaded by said rise 
elevator mechanism U, and carrying out the crossfeed of this to the top tray currently loaded into downward 
elevator mechanism D. 

It collaborates with rise elevator mechanism U and downward elevator mechanism D, walking-beam movement 
is performed, and a tray is ***#(ed), without being accompanied by sliding. 



drawing 3 The two cross beams 11 and 1 1 in which a mutual interval is somewhat larger than the width of the 
tray T, It is fixed to these cross beams 1 1 and 1 1 , respectively, and has the tray receptacle implement 1 1 0,1 10 
with the size which projects in a tray T width dimension, and a driving means to which an axial direction is 
made to carry out right back-migration of the two cross beams 1 1 and 1 1 according to a predetermined 
program. 

Although the driving means is arbitrary, While constructing across horizontally the ball screw screw thread 113 
by which ***+s in this example, has adopted the delivery method, and fixes the stand 1 1 2 to outside or 
box-like covering of the furnace body A, and a drive revolution is carried out to this by the motor 111, The 
female screw member 1 1 4 combined with the back end of the cross beams 1 1 and 1 1 is screwed in the ball 
screw screw thread 1 1 3. 

And the slider 1 15 is formed in the tip side of the cross beams 1 1 and 11, and it is guided by guide-block 1 12' 
fixed to outside or box-like covering of the furnace body A. Said partition 2 has a window hole so that the 
cross beams 1 1 and 1 1 and the tray T can move freely. 
[0013] 

Next, the upper part walking-beam mechanism C makes the tray T transport [ by parallelogram movement of 
rise-advance-downward-retreat clockwise ] to an inlet area and a rise elevator mechanism part through the 
entrance a from an inlet line in operation, They are an exit region and a thing for subsequently taking out to an 
outlet line via exit a' about the tray of the loading lowest by which downward delivery has been carried out by 
downward elevator mechanism D. On the other hand, it is for bottom walking-beam mechanism C carrying out 
the return of the vacant tray T which separated the glass substrates W by [ of 

rise-advance-downward-retreat ] carrying out parallelogram movement counterclockwise to the inside of an 
exit region and a furnace, and an inlet area pan via the entrance a in an inlet line from an outlet line. 
First, the upper part walking-beam mechanism C has the two collimated beams 12 and 12 of the length which 
penetrates the entrance a and exit a'. In detail, the collimated beams 12 and 12 are in a level always low in 
said tray support 7 and 7, and crosswise, it is in the inside position of support rod 701,701' like drawing 3 . and 
a mutual interval is in a size smaller than the width of the tray T. Longitudinal direction both ends are 
preferably connected by the rib, respectively, and the collimated beams 12 and 12 serve as long frame shape 
as a whole. 

It is constructed by the frame F of an inlet line and an outlet line via the stand just under the collimated 
beams 1 2 and 1 2 thru/or at the method of the bottom, respectively in the guide rails 1 3 and 1 3 of 2 lots. In 
the jacks 14 and 14 of the oil pressure controller [ guide rails / 13 and 13 / these ] or the mechanical cable 
type, it is attached so that sliding is possible two right and left at a time, Each [ of the jacks 14 and 14 ] 
actuating rod is connected with the overhang member attached to the longitudinal direction end of the 
collimated beams 12 and 12 thru/or this, Therefore, only the size to which the collimated beams 12 and 12 
attain a few upwards from the tray rise implement 9 or the upper surface of tray downward implement 9' rises 
by the synchronous operation of the jacks 14 and 14. 

And the ball screw axis 160 by which a drive revolution is carried out by the motor 16 via a bracket, 
respectively is ****(ed) by the two guide rails 1 3 of one side (this example the inlet line side), The female 
screw member which was fixed to the base of the jack 14 and which is not illustrated is engaging with the ball 
screw axis 160. Therefore, the collimated beams 12 and 12 are stroked so that it may be in the state where it 
projected to the outlet line as the synchronous drive of the motor 16 showed to drawing 1 and drawing 2 f rom 
the state projected to the inlet line side. 
[0014] 

Bottom walking-beam mechanism C also has the two collimated beams 1 7 and 1 7 which penetrate the 
entrance a and exit a' similarly, and is making long frame shape preferably. These collimated beams 17 and 17 
are in a lower order level rather than said tray rise implement 9 (tray downward implement 9'), and, crosswise, 
are always inside the fixed tray receptacles 8 and 8 like drawing 3 in a height direction. 

In an inlet line and an outlet line, to directly under [ of the collimated beams 17 and 17 ], or the method of the 
bottom (all are the insides [ guide rails / 13 and 13 / said ]). The guide rail of 2 lots is constructed via said 
stand, and in the hydraulic or mechanical jacks 18 and 18, it is attached to these guide rails so that sliding is 
possible two right and left at a time. Each [ of the jacks 18 and 18 ] actuating rod is connected with the 
longitudinal direction end of each collimated beams 17 and 17, therefore only the size to which the collimated 
beams 17 and 17 result in the upper level for a while from the upper bed of the fixed tray support 8 rises by 



was fixed to the ball screw axis 190 in the base of the jack 18 and which is not illustrated is being engaged. 
Therefore, the lower collimated beams 17 and 17 are stroked so that it may be from the state protruding to an 
outlet line in inlet line state protruding as shown in drawing 2 b v the synchronous drive of the two motors 19. 
[0015] 

The glass substrate charging machine style E is a means which draws the glass substrates W from the 
charging hole b, and draws this, and is raised in a position. 

It is extended in the direction of a furnace body entrance from the nearest to the charging hole b of the 
box-like covering B. and is provided in the level almost equivalent to the collimated beams 12 and 12 of the 
upper part walking-beam mechanism C like drawing 2 and drawing 8 in the height direction as shown in drawing 
1 and drawing 5 . 

The glass substrate charging machine style E in this example, arrange the multi-thread band conveyor 21 
which set the 0 ring belt etc. as the interval narrower than the width of the glass substrates W to the stand 

20 supported on the frame etc., and a PENSHIN type etc. push up to it near the multi-thread band conveyor 

21 — business — the cylinders 22 and 22 are arranged. 

pushing up — business — the number of the cylinders 22 and 22 being at least four (when processing 
concurrently the glass substrates W of two sheets, it is at least eight), and, It pushes up, and the pin 220 is 
arranged at the interval to which the phase shifted from both said hole t1 of the tray T t2 and t3, respectively, 
and is on a low-ranking level from the tension side of the multi-thread band conveyor 21 in a normal state. 
[0016] 

The glass substrate taking over moving mechanism F is a means for ****(ing) the glass substrates W which 
said glass substrate charging machine style E pushed up, and were raised by the pin 220, and moving to an 
inlet line (stroke position of the up-and-down collimated beams 12, 12, 17, and 17). 
It is shown in drawing 1 . drawing 2. drawing 5 . or drawing 8 . 

The parallel guide rails 23 and 23 of two sections constructed so that this glass substrate taking over moving 
mechanism F might be extended in the direction of a furnace body entrance from the nearest to the charging 
hole b of the box-like covering B, It was allotted in parallel with the shape of a nail or the tabular supports 24 
and 24 which were attached to these parallel guide rails 23 and 23 with the base 240 so that sliding was 
possible, and the parallel guide rail 23, and has the ball screw 25 which **** the base 240 of the support 24, 
and the motor 251 which drives this. 

The parallel guide rails 23 and 23 have an interval larger than the width of the tray T like drawing 5 . The 
bearing surface of the supports 24 and 24 is projected so that the both-sides undersurface of the glass 
substrates W can be supported. And it is in a level higher than the tension side of said multi-thread band 
conveyor 21, and the rise level of the collimated beams 12 and 12, The supports 24 and 24 can reciprocate 
freely between front ****** shown with the glass substrate charging machine style right above position 
(taking over position) shown as the solid line of drawing 4 b v the drive of said motor 251 , and an imaginary line. 
[0017] 

Fundamentally, although entrance-side traversing mechanism G is an elevator means raised in order to receive 
the tray by which the return was carried out by bottom walking-beam mechanism C and to make it **** in 
the upper part walking-beam mechanism C, In addition, it serves also as the means on which collaborate with 
said glass substrate taking over moving mechanism F, and the tray T is made to mount the glass substrates W. 

It serves also as a means to supply a still newer tray or the repaired tray to a heat treatment line from the 
exterior, in this example. 

Entrance-side traversing mechanism G follows and in this example like [ rise and fall are possible, and parallel 
translation is possible, and ] drawing 1 . drawing 2 . drawing 5 . and drawing 8 , The charging hole wall surface of 
the box-like covering B, and the lateral guide rails 27 and 27 of the upper and lower sides constructed across 
horizontally by the beam frame 26 of parallel state, it had the female screw member 280 screwed in the ball 
screw 29 which it was held with regions of back at these lateral guide rails 27 and 27 so that sliding was 
possible, and was constructed across horizontally between the lateral guide rails 27 and 27 — with 28 the 1st 
frame. The motor 281 for crossfeeds which drives the female screw member 280, it had the female screw 
member 320 screwed in the ball screw 31 which was held with regions of back at the vertical guide rails 30 
and 30 provided in the anterior part side of 28 the 1st frame so that sliding was possible, and ****(ed) to the 
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and it is extended to near the other side wall b-| of the box-like covering B in the longitudinal direction. Only in 

the case of a rise-and-fall function, the vertical guide rails 30 and 30 are fixed by the beam frame 26. 

The parallel arms 33 and 33 are narrower than interval of the collimated beams 12 and 12 of the upper part 

walking-beam mechanism C like drawing 5 , An interval larger than interval l_ 2 of the collimated beams 17 and 

1 7 of bottom walking-beam mechanism C, Namely, it has interval L 3 corresponding to the hole t1 for 

positioning, and the hole t3 for glass substrate rise and fall at the time of the tray traverse of the tray T, 
Furthermore, the parallel arms 33 and 33 are pushed up at the interval which the projection 331,331 for 
positioning is formed in the upper surface, i.e., a tray **** side, at the interval corresponding to the hole t1 for 
positioning of a tray for a traverse, and agrees in the hole t3 for glass substrate rise and fall, and the pin 
330,330 protrudes, the case of the tray of drawing 1 1 — drawing 1 2 — like — every four one side — it 
pushes up and the pin 330 is formed. 

The parallel arms 33 and 33 are located in a lower level in a normal state more moderately than the **** side 
of the collimated beams 17 and 17 (ascending position) of bottom walking-beam mechanism C, The stroke 
which goes up by the drive of said motor 321 for vertical feed on a level higher than the **** side of the 
collimated beams 12 and 12 (falling position) of the upper part walking-beam mechanism C is set up. As long 
as the parallel arms 33 and 33 have a crosswise interval which does not collide with the glass substrate 
charging machine style E at the time of said rise, horizontal form may be sufficient as them, but in this 
example, the level difference is provided in the height direction so that it may not collide with the glass 
substrate charging machine style E at the time of a rise. 

After the parallel arms 33 and 33 has been carried out [ parallel translation of the 1st frame ] to drawing 1 by 
movement of 28 near the other side wall b^ of the box-like covering B like drawing 4 . in order that a new tray 

or a repaired tray can be taken in to a processor, The tray loading slot 34 which can be freely opened and 
closed to a sliding type or a hinge style is established in other side wall b-j. 

The driving means for axial direction movement of the collimated beams 12, 12, 17, and 17 of the rise-and-fall 
driving means of entrance-side traversing mechanism G and outlet side traversing mechanism J mentioned 
later and the upper part, and the bottom may not be limited to a ball screw type like an example, but may be a 
hydraulic cylinder type etc. 
[0018] 

The details of the tray soaping-machine style H, outlet side traversing mechanism J, the glass substrate 
cooler style K and the glass substrate extractor style L, and the glass substrate taking over moving 
mechanism M are shown in drawing 16 t hru/or drawing 22 . 
In this example, the number of the tray soaping-machine styles H is two. 

It has the tray rising and falling mechanism 36 for ****(ing) the cleaning tank 35 installed on the frame of the 
side of a furnace body outlet line, respectively, and the tray T which was installed near this and conveyed by 
outlet side traversing mechanism J, and making the cleaning tank 35 immerse. 

As for the cleaning tank 35, the penetrant remover 351 is filled and the ultrasonic wave oscillator 350 is 
attached to proper places, such as an inner bottom. 

The stand 360 with which the tray rising and falling mechanism 36 was set up by the position by the side of an 
anti-outlet side traversing mechanism. The slide 364 which has the female screw member 363 screwed in the 
bail screw 362 which was held with regions of back at the vertical guide rail 361,361 provided in the stand 360 
so that sliding was possible, and ****(ed) between the vertical guide rails 361,361, It has the motor 365 which 
drives the ball screw 362, and the parallel arms 37 and 37 fixed to the anterior part of this slide 364. 
an interval with said parallel arms 37 and 37 large in the parallel arms 33 and 33 which outlet side traversing 
mechanism J mentions later like drawing 1 — that is, It has an interval corresponding to the tooling holes t1 
for washing of the above mentioned tray T, and the gage pin (a projection may be sufficient) 370,370 
corresponding to the tooling holes t1 for washing is protruded on a **** side. 
[0019] 

Are an elevator means which carries out descending movement so that outlet side traversing mechanism J 
may receive the tray T taken out in the outlet line and may make bottom walking-beam mechanism C **** 
with the upper part walking-beam mechanism C fundamentally, but. In addition, it has the function to 
collaborate with the glass substrate taking over moving mechanism M, and to separate the tray T with glass 
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This outlet side traversing mechanism J is the same structure as said entrance-side traversing mechanism G. 
Namely, the lateral guide rails 27 and 27 of the upper and lower sides constructed horizontally across beam 
frame 26' of the extraction mouth wall surface of the box-like covering B, and parallel state, being held with 
regions of back, in these lateral guide rails 27 and 27, so that sliding is possible — and the lateral guide rails 
27 and 27 — with 1st frame 28' provided with female screw member 280' screwed in ball screw 29' 
constructed across horizontally in between. Motor 281' for crossfeeds which drives female screw member 
280', 2nd frame 32' provided with female screw member 320' screwed in ball screw 31' which was held with 
regions of back in the vertical guide rails 30 and 30 provided in the anterior part side of 1 st frame 28' so that 
sliding was possible, and ****(ed) in the vertical guide rails 30 and 30, a female screw member — 320 — ' — 
driving — vertical feed — ** — a motor — 321 — ' — the — two — a frame — 32 — ' — a base — fixing 
— having had — two — a ** — a parallel arm — 33 — ' — 33 — ' — from — becoming — *#** . 
It is in a low rank in the lateral guide rails 27 and 27 from said glass substrate extractor style L and the glass 
substrate cooler style K, and is extended in the longitudinal direction to near order [ the box-like covering B ] 
side-attachment-wall b^ and the b%. 

It is narrower than the interval of the collimated beams 12 and 12 of the upper part walking-beam mechanism 
C like drawing 1 7 in the parallel arms 33 and 33, and larger than the interval of the collimated beams 17 and 17 
of bottom walking-beam mechanism C That is, it has an interval corresponding to the hole t1 for positioning 
of the tray T for a traverse, and the hole t3 for glass substrate rise and fall. The interval which is established 
in the projections 331 and 331 for positioning of the interval which agrees in a tray **** side in the parallel 
arms 33 and 33 at the tooling holes t1 for a traverse, and agrees in the hole t3 for glass substrate rise and fall 
pushes up, and it protrudes in the pins (or projection) 330 and 330. 

In a normal state, it is located in a lower level more moderately than the upper surface of the collimated 
beams 17 and 17 (ascending position) of bottom walking-beam mechanism C in the parallel arms 33 and 33, 
The stroke which goes up on the level higher than the upper surface of the collimated beams 12 and 12 
(ascending position) of the upper part walking-beam mechanism C at the time of the drive of said motor 32V 
for vertical feed is set up. It has a level difference in the height direction so that it may not collide with the 
glass substrate cooler style K in the parallel arms 33 and 33 at the time of said rise. 

Although parallel translation is carried out to the tray soaping-machine style H by movement of 1st frame 28' 
in the parallel arms 33 and 33, The tray soaping-machine style H is close to order [ the box-tike covering B ] 
side-attachment-wall b-j and b 2 , and there, The tray output port 38 and 38 which can be freely opened and 

closed to a sliding type or a hinge style is formed in the other side wail b^ and b 2 , and it enables it to collect 

the trays which it does not continue [ the washed tray or ] not washing. 
[0020] 

The glass substrate cooler style K and the glass substrate extractor style L by which it is characterized about 

this design are arranged on the outlet line like drawing 1 and drawing 1 6 at series shape. 

First, it is for the glass substrate cooler style's K cooling quickly the glass substrates W by which annealing 

was carried out with the above mentioned annealing mechanism P, promoting a temperature reduction, and 

smoothly often performing insertion to taking out from a device, and storage box Q (drawing 23, 24 

references). 

The glass substrate cooler style K consists of the cool box 39 fixed to the height level almost equivalent to 
the collimated beams 1 2 and 1 2 (ascending position) of the upper part way king beam mechanism C like 
drawing 1 4 by the support means 390 which rises from ****, In the upper part, it has the mounting cooling 
surface 394 which consists of stainless plates etc., and the refrigerants 393, such as water, are filled by the 
service pipe 391 and the drainage pipe 392 in a box, and it circulates between external supply sources. 
And the glass substrates moved to right above by the glass substrate taking over moving mechanism M 
mentioned later are surfaced and dropped to the prescribed position of the cool box 39, and the ascending and 
descending means 40 for making it rise to surface from a mounting cooling surface is attached to it after 
cooling. 

In a normal state, the actuating rod 400 is on the level below the mounting cooling surface 394 of the cool box 
39. 

Although the number of the ascending and descending means 40 is four in drawing 1 9 , in cooling the glass 
substrates of two sheets simultaneously, it provides four places at a time 2 sets. 
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If it explains in full detail, the glass substrate extractor style L is extended from extraction mouth b' of the 
box-like covering B to the method of outside as a whole, and is provided in the level almost equivalent to said 
cool box 39 in the height direction. First, the glass substrate extractor style L said — a glass substrate — a 
class — a charging machine — a style — E — the same — a frame — etc. — supporting — having had — a 
stand — 20 — ' — an O ring — a belt — etc. — a glass substrate — a class — W — an interval — narrow 

— having taken — two — a set — multi-thread — a band conveyor — 21 — ' — 21 — ' — an outlet line ■ — 
a direction — moderate — an interval — placing — series shape — arranging — **** . And the cradle 44 
provided with the arm part 440,440 which is extended to those longitudinal directions and projected crosswise 
in the middle among the multi-thread band conveyors 21 and 21 is allotted. 

This cradle 44 is supported by the actuator 45 for reversal formed in the center-section lower part 
The cradle 44 is held rather than the conveyance face of the multi-thread band conveyors 21 and 21 like 
drawing 21 in a normal state at the low-ranking level. 

Although the robot cylinder which can be rotated [ that rise and fall are free and ] freely is used in this 
example, the actuator 45 for reversal. Not the thing limited to this but the thing (for example, thing which was 
used for said tray support or a tray rise implement) of the mechanical form which combined each motor the 
object for the upper and lower sides and for rotation may be used. 

In order to prevent a position gap of glass substrates at the longitudinal direction end of the cradle 44, and the 

end of the arm part 440,440, it has the rising portion 441, respectively. 

[0021] 

The glass substrate taking over moving mechanism M collaborates with said outlet side traversing mechanism 
J from the tray T (assembly tray which glass substrates are mounting) transported by the upper part 
walking-beam mechanism C, and separates glass substrates, It is a means for ****(ing) this and making it 
move one by one right above the glass substrate cooler style K and the glass substrate, extractor style L. 
The parallel guide rails 23 and 23 of two sections constructed so that this glass substrate taking over moving 
mechanism M might be extended from the side of the glass substrate extractor style L to a furnace body 
outlet direction, them — parallel — a guide rail — 23 — ' — 23 — ' — a base — 240 — ' — having — sliding 

— possible — attaching — having had — a nail — ** — or — tabular — a support — 24 — ' — 24 — '. 
parallel — a guide rail — 23 — ' — parallel — allotting — having — a support — 24 — ' — a base — 240 — 
' — ****(jng) — a ball screw — 25 — ' — this — driving — a motor — 251 — ' — having — **** . 

It has an interval larger than the width of the tray T like drawing 1 6 in the parallel guide rails 23 and 23, The 
bearing surface of the supports 24 and 24 is projected so that the both-sides undersurface of the glass 
substrates W can be supported. And it is in a level higher than the tension side of said multi-thread 
band-conveyor 21', and the rise level of the collimated beams 12 and 12, It can reciprocate freely between the 
position of the glass substrate extractor style L shown in drawing 16 by the drive of said motor 251 ' in the 
supports 24 and 24, and the glass substrate cooler style K and a furnace body Deguchi outside position. 
[0022] 

An example is an example of this design, the glass substrate charging machine style E may be extended to the 
method of outside [ charging hole / b / of the box-like covering B ] depending on the case, and the glass 
substrate taking over moving mechanism F is extended like the glass substrate taking over moving mechanism 
M of an outlet side in this case by the method of outside. 

Although the tray is made to **** in this example in the inlet area and exit region of the furnace body A, 
respectively, it puts into a heat treating zone promptly from the outside of an entrance, and may be made to 
take out out of Deguchi promptly from a heat treating zone. 

Although outlet side traversing mechanism J is one set in this example, as the imaginary line of drawing 1 
shows, it is good also as two sets. In this case, ball screw 25' and the motor 251 are common use, and when 
one side is in a cleaning tank position like the solid line of drawing 1 . two-set traversing mechanism [ of outlet 
sides ] J is arranged so that another side may serve as an operation relation located on an outlet line. 
[0023] 

The initial set state is formed in operation. Although it is good also as a method of opening a part of furnace 

body wide, and packing a tray, this is simpler when the parallel translation of the entrance-side traversing 

mechanism G can be carried out to an inlet line like this example. That is, where 32 is dropped the 2nd frame, 

the crossfeed motor 281 is driven, and parallel translation of the parallel arms 33 and 33 is carried out to 28 to 

an inlet line like drawing 1 t he 1st frame. Thereby, the holder of the parallel arms 33 and 33 is located near the 
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interval corresponding to the tooling holes t2 for a traverse of the tray T, and agreed in the hole t3 for glass 
substrate rise and fall and the pin 330 is arranged, The tray T is pushed up with the projection 331, and is 
supported with sufficient stability to a regulation position by the pin 330. Then, the crossfeed motor 281 is 
reverse-driven in this state, and 28 and the parallel arms 33 and 33 are moved on an inlet line like the solid 
line of drawing 5 t he 1 st frame. 

If the motor 16 of the upper part walking-beam mechanism C is driven in this state, the coliimated beams 12 
and 1 2 will carry out [ at a falling position lower than the height level of the parallel arms 33 and 33 ] 
predetermined length projection in the inlet line of the furnace body A. Then, if it next operates in the jacks 14 
and 14, the coliimated beams 12 and 12 will go up, and the tray T ****(ed) by the parallel arms 33 and 33 by it 
is ****(ed) by the coliimated beams 12 and 12. **** of the tray to the coliimated beams 12 and 12 is good 
also as a form of once raising the parallel arms 33 and 33 by the vertical-feed motor 321 after moving to the 
line top of the parallel arms 33 and 33, and dropping the parallel arms 33 and 33 by the vertical-feed motor 
321 after stemway of the coliimated beams 12 and 12. 
[0024] 

Next, if the motor 16 is reverse-driven, the coliimated beams 12 and 12 will move to an axial direction so that 
outlet line predetermined length projection may be carried out like drawing 2 . Thereby, the tray T reaches an 
inlet area, and when the coliimated beams 12 and 12 subsequently fall in downward moving of the jacks 14 and 
14. the tray T is ****(ed) by fixed tray support 8'. 

Parallel translation is carried out to the above mentioned tray loading slot 34, the following tray is put on the 
parallel arms 33 and 33 from the tray loading slot 34, and the parallel arms 33 and 33 are again conveyed by 
movement of the parallel arms 33 and 33 in an inlet line in the meantime. 

When the coliimated beams 12 and 12 act as stemway Noboru Gokami, the following tray from the parallel 
arms 33 and 33. The **** substitute of the precedence tray is carried out from fixed tray support 8' at the 
coliimated beams 12 and 12, respectively, a precedence tray results in the position of rise elevator mechanism 
U by advance of the following coliimated beams 12 and 12, and the following tray reaches an inlet area. 
This tray is rise Helle, when a precedence tray reaches and the coliimated beams 12 and 12 descend. If the 
coliimated beams 12 and 12 descend as mentioned above, Since a backward tray is ****(ed) by fixed tray 
support 8' of an inlet area and the following tray is transported by reciprocation of the parallel arms 33 and 33 
above in the meantime on the inlet line, When the coliimated beams 12 and 12 go astern, go up - move 
forward, the tray of further the succession of a backward tray to rise elevator mechanism [ from an inlet area 
] U is ****(ed) by the inlet area from an inlet line. The succession tray which resulted in rise elevator 
mechanism U is lifted via the support 6 as mentioned above by rise of the tray rise implement 9, and by going 
up still more, a succession tray contacts so that Itabe 601 may engage and suit the support 6 and uneven part 
of a precedence tray. ****(ing) each tray support 7 in this state — a succession tray — precedence Trey — 
if it is together supported by the tray rise implement 9 and a succession tray goes up to said position, each 
tray support 7 returns to an actuated position again, a succession tray will be supported and the tray rise 
implement 9 will return to a former position. 
Two trays will be in a laminating condition now. 
[0025] 

By repeating the above-mentioned cycle hereafter, from the outside, a tray is automatically transported into a 
furnace and is accumulated one by one. If the tray of a rise region is accumulated in this way to the height to 
which the top tray reaches under the rise-and-fall change mechanism V to a specified number, rise elevator 
mechanism U will stop an operation. 

By and the coordinated movements of entrance-side -traversing mechanism G and the upper part 
walking-beam mechanism C which were described above in this state this time. It is that to which a tray is 
further moved to the position of previous downward elevator mechanism D rather than a rise elevator 
mechanism U region, A tray is ****(ed) with the tray rise implement 9 of rise elevator mechanism U, 
subsequently to the coliimated beams 12 and 12, is ****(ed) from the tray rise implement 9 at the time of the 
rise of the next cycle of the coliimated beams 12 and 12, and results in downward elevator mechanism D by 
advance of this. The cooperation operation of tray support 7" and tray downward implement 9' is carried out 
like the above here. That is, downward elevator mechanism D is operated as a rise elevator mechanism. 
If it carries out like this, a tray will be accumulated on a height direction one by one in a downward region, and 
the operation of downward elevator mechanism D will be stopped in the place where the tray reached the 



[0026] 

And where rise elevator mechanism U and downward elevator mechanism D are stopped, the cooperation 
operation of entrance-side traversing mechanism G, the upper part walking-beam mechanism C and bottom 
walking-beam mechanism C, and the outlet side traversing mechanism J is carried out. The tray which this 
inserted from the tray loading slot 34 is transported to an inlet area-rise elevator mechanism 
region-downward elevator mechanism region-exit region-outlet line one by one by clockwise parallelogram 
movement. In an outlet line, the **** substitute of the tray is carried out by the rise of the parallel arms 33 
and 33 of outlet side traversing mechanism J, or descent of the coilimated beams 12 and 12 in the parallel 
arms 33 and 33 from the coilimated beams 12 and 12, a parallel arm — 33 — ' — 33 — ' — a motor — 321 — 
' a drive — descending — a counterclockwise rotation — a parallelogram — movement — carrying out — 
the bottom — a walking beam — a mechanism — C — * — a coilimated beam — 17 — 17 — a falling position 
— an outlet side — projecting. Subsequently, the **** substitute of the tray is carried out from the parallel 
arms 33 and 33 by going up at the coilimated beams 17 and 17. And a tray is sent into an exit region when the 
coilimated beams 17 and 17 project in an entrance side, Hereafter, a succession tray is arranged by repetition 
of the cooperation cycle of the parallel arms 33 and 33 and the coilimated beams 17 and 17 in a downward 
elevator mechanism lower part region-rise elevator mechanism lower part region-inlet area, respectively. 
And operation of bottom walking-beam mechanism C and outlet side traversing mechanism J is stopped, and 
a tray is arranged in an inlet area, a downward elevator mechanism region, and an exit region with 
entrance-side traversing mechanism G and the upper part walking-beam mechanism C. Thereby, one is 
supported by fixed tray support 8' of an inlet area, one is supported by tray downward implement 9' of 
downward elevator mechanism D, and, as for a tray, one is ****(ed) by fixed tray support 8' of an exit region. 
One more tray is ****(ed) by the parallel arms 37 and 37 of outlet side traversing mechanism C, and a tray is 
****(ed) by each four fixed tray supports 8 of the exit region, both elevator mechanism, and inlet area bottom 
in the return side, respectively. An initial state is completed above. 
[0027] 

It changes into the state where put the tray on the parallel arms 33 and 33, and entrance-side traversing 
mechanism G was moved on the inlet line like the imaginary line of drawing 5 in heat-treating glass substrates 
for desiccation, calcination, etc. in the state where the tray of required number of sheets has been filled up 
with and arranged as mentioned above. At this time, each projection 331 of the parallel arms 33 and 33 fitted 
into at least four tooling holes t2 for a traverse of the tray T, respectively, and it pushed up to at least four 
holes t3 for glass substrate rise and fall, and the pin 330 has penetrated. If the glass substrates W are inserted 
in from the loading slot b in this state, the glass substrates W will be drawn by the operation of the 
multi-thread band conveyor 21 of the glass substrate charging machine style E, and it will mount on the 
multi-thread band conveyor 21 like drawing 6 and drawing 8 . pushing up in this state — business — if the 
cylinders 22 and 22 are operated — at least four — it pushes up, the pin 220,220 projects and the glass 
substrates W are lifted by horizontal form right above the multi-thread band conveyor 21 like the imaginary 
line of drawing 6 . 

Subsequently, if the motor 251 of the glass substrate taking over moving mechanism F is operated, The 
supports 24 and 24 located in furnace inlet slippage like the imaginary line of drawing 5 t ill then move to a left 
along with the bail screw 25, and it is right above the mufti-thread band conveyor 21 like drawing 6 . and is 
located downward more moderately than the undersurface of the crosswise flank of the glass substrates W. 
pushing up, if this is checked — business — the cylinders 22 and 22 carry out a downward operation, thereby, 
the glass substrates W support and it is ****(ed) by 24 and 24. 
[0028] 

Subsequently, if the motor 251 operates to the retreat side, the glass substrates W will be conveyed to right 
above the tray T ****(ed) by the parallel arms 33 and 33 like drawing 7 . If the vertical-feed motor 321 
operates in this state, the parallel arms 33 and 33 will also go up to one by the rise of 32 the 2nd frame. It 
pushes up by rise of the parallel arms 33 and 33, since it pushed up to the tray T and the pin 330 has 
penetrated, the pin 330 contacts glass substrates and supports like the imaginary line of drawing 7 and 
drawing 8. and desired height ****** is ****** in the glass substrates W from 24 and 24. It supports, when 
the motor 251 operates in this state, and 24 and 24 escape in the position of the charging machine style E. 
The coilimated beams 12 and 12 (falling position) of the upper part walking-beam mechanism C project to the 
inlet line side (a drawing left) in this stage, and it results in the position just under the tray T. If the coilimated 



and fall of the tray T, glass substrates descend, while it has been level, storage mounting is carried out into 

the tray T, and glass substrates are automatically set now to the tray T. 

[0029] 

The insertion above-mentioned after this, and the upper part walking-beam mechanism C, bottom 
walking-beam mechanism C\ The cooperation operation of rise elevator mechanism U, downward elevator 
mechanism D, the rise-and-fal! change mechanism V and both traversing mechanism [ of an entrance side and 
an outlet side ] G, and J is performed, and by that cause. The crossfeed of the tray (an assembly tray is called 
below) of a glass substrate assembly state is carried out to rise elevator mechanism U through an inlet area 
from the outside of a furnace, being gone up and supported here — from the bottom of a following tray — 
accumulating — atmosphere heating being carried out to prescribed temperature, and the inside of a furnace, 
going up one by one, Heating and annealing are carried out a crossfeed being carried out by the rise-and-fal! 
change mechanism V, and the top tray of downward elevator mechanism D ****(ing), and descending the 
inside of a furnace one by one subsequently, if it reaches to predetermined height. In the meantime, the lowest 
tray is ****(ed) by the upper part walking-beam mechanism C by downward elevator mechanism D, and a tray 
is taken out through an exit region in the outlet line besides a furnace. 

If the first assembly tray is taken out by the upper part walking-beam mechanism C from downward elevator 
mechanism D in an outlet line, in an outlet line, it will take over with outlet side traversing mechanism J, and 
will be separated into a tray and glass substrates by the moving mechanism M. A vacant tray has a lower 
region in a furnace backward feed [ outlet side traversing mechanism J and bottom walking-beam mechanism 
C ] as it is. Or while a crossfeed is carried out by outlet side traversing mechanism J, being washed by the 
tray soaping-machine style H and returned to an outlet line by outlet side traversing mechanism J, The vacant 
tray which were backward feed the lower region in a furnace with bottom walking-beam mechanism C, and 
returned to the inlet line is raised by entrance-side traversing mechanism G, and glass substrates are set by 
the above mentioned operation. 

On the other hand, the glass substrates W separated from the tray in the outlet line are transported to the 
glass substrate cooler style K by the taking over moving mechanism M, after being cooled here, it is extracted 
by the glass substrate extractor style L out of the box-like covering B, and it is inserted in a storage box etc. 
[0030] 

When the collimated beams 12 and 12 projected to the inlet line when explained in detail move forward to the 
outlet line side, said assembly tray, Are carried in to a furnace body inlet area, and on the other hand, the 
assembly tray which was in the inlet area is ****(ed) by the collimated beams 12 and 12, and results in the 
position of rise elevator mechanism U, The assembly tray ****(ed) by tray downward implement 9' of 
downward elevator mechanism D is also ****(ed) by the collimated beams 1 2 and 1 2, it is sent to an exit 
region, and the assembly tray which was in the exit region is taken out by exit a'. 

The vacant tray of an exit region by moving forward so that the collimated beams 1 7 and 1 7 projected to the 
outlet line may project in the inlet line side synchronizing with the collimated beams 12 and 12 in a downward 
elevator mechanism bottom region. The vacant tray of a downward elevator mechanism bottom region moves 
to a rise elevator mechanism bottom region, the vacant tray of a rise elevator mechanism bottom region 
moves to an inlet area, and the vacant tray of an inlet area moves to the entrance a, respectively. 
As mentioned above, the assembly tray which resulted in the position of rise elevator mechanism U is 
supported by descent of the collimated beams 1 2 and 1 2 with the tray rise implement 9, while the collimated 
beams 12 and 12 retreat, it is lifted, and it is supported with the tray support 7. Namely, heights and a crevice 
are engaged by the support 900 of the tray rise implement 9 in contact with the support 6 of undersurface 4 
corner of the tray T, Subsequently, the actuator 903 for rise and fall operates, and the supporting shaft 901 
goes up by this, and it is raised until the base of the support 6 of undersurface 4 corner of the tray T reaches 
the level of the upper tray support 7 like drawing 1 5 . The support rod 701 rotates at this time, thereby, each 
tray support 7 is displaced to an actuated position from the **** position shown with the imaginary line of 
drawing 1 0 , and each slot 700 engages with the support 6. Subsequently, if the tray rise implement 9 
descends, the upper surface of each tray support 7 **** the flange 600. The precedence tray T is supported 
now by hollow shape in a furnace. 

If it raises, it accumulates by operation and the top assembly tray of a state results in said almost same height 
level as the cross beams 1 1 and 1 1 of the tray rise-and-fall change mechanism V, The actuator 1 1 1 operates 
and the tray receptacle implement 1 10,1 10 results in the position of the top assembly tray tray like drawing 25 



opposite direction, an assembly tray will move to a right above [ downward elevator mechanism D ] position 
like drawing 27 (a), while it had ****(ed) with the tray receptacle implement 1 10,1 10. 
In downward elevator mechanism D at this time. Since [ which accumulates and raises the tray group of a 
state ] tray downward implement 9' carries out a given stroke rise and is supported by tray support 7', The 
assembly tray ****(ed) with the tray receptacle implement 1 10,1 10 by the top assembly tray by the side of a 
downward elevator mechanism is lifted, and **** by the tray receptacle implement 1 10,110 is canceled. 
Subsequently, in order that the cross beams 1 1 and 1 1 may move to a left, the assembly tray by which the 
change position was carried out is ****(ed) by tray downward implement 9' of a downward elevator 
mechanism, When this descends, the assembly tray switched and located is supported by tray support 7' in 
the form loaded into the top of the tray group by the side of descent. 
[0031] 

An assembly tray group is raised by the rise which tray downward implement 9' described above, After tray 
support 7' tray downward implement 9' descends and the whole assembly tray group falls, The lowest 
assembly tray falls from the supporting level of tray support 7'. the support t of the assembly tray of a next 
position results in the level of drawing 12. and the assembly tray of a next position is supported as the lowest 
tray because tray support 7' returns to an actuated position. And it ranks second, and if the collimated beams 
12 and 12 go in a lower limit position astern and go up in the following cycle, the lowest assembly tray which 
appears in tray downward implement 9' only one sheet will be mounted on the collimated beams 12 and 12. 
[0032] 

In the Johan field by the side of the tray rise in a furnace, and tray descent at this time, The heat of the 
heater 1 is adjusted with the circulation stirring fan 3 as a heated atmosphere, It blows in into the partition 2 
of the shape of a box from the exit cone 4 with a heat-resistant filter, the glass substrates W are heated 
through each opening currently formed of the support 6 of each assembly tray, the stirring fan 3 absorbs from 
the blast area 5, and forced convection circulation heating is performed. And the assembly tray is accumulated 
one by one by no sliding as mentioned above. Therefore, uniform heating is improved the glass substrates W 
by efficiency on clean conditions. 

And in the lower half region by the side of tray descent, the quantity of heat of the heater 43 is given to 
atmosphere in the discharge side of the circulation stirring fan 3 in the upper zone p divided with the 
transverse partition 41 , It divides from the exit cone 4 with a heat-resistant filter as a hot wind, and blows in 
into the conveying space in two, and the circulation stirring fan 3 absorbs from the blast area 5. In lower zone 
p', in the discharge side of the circulation stirring fan 3, it is cooled by the water-cooled piping 42, and 
atmosphere divides from the exit cone 4 with a heat-resistant filter as cold blast, is blown into the conveying 
space in two, and is inhaled by the circulation stirring fan 3 from the blast area 5. Annealing of the glass 
substrates which serve as warm air of required temperature in order to mix and carry out convection 
circulation of the hot wind and cold blast which were blown as mentioned above since this conveying space 
was divided with the heat shield plate 410 with upper conveying space from it in the conveying space 
concerned, therefore pass along conveying space is carried out by a suitable temperature gradient. This warm 
air temperature is arbitrarily controllable by the temperature control of the heater 43. 
[0033] 

And if the assembly tray of an exit region is taken out by the collimated beams 12 and 1 2 of the upper part 
walking-beam mechanism C like drawing 1 6 in an outlet line, vertical-feed motor 321' of outlet side traversing 
mechanism J will drive. By it, it goes up in the parallel arms 33 and 33, it pushes up and the hole t3 for glass 
substrate rise and fall is penetrated in the pins 330 and 330, and a **** side supports the undersurface of an 
assembly tray and fits into the tooling holes t2 for a traverse in the projections 331 and 331 . 
If the collimated beams 12 and 12 move downward, a tray will be ****(ed) in the parallel arms 33 and 33, and 
glass substrates will be simultaneously lifted like the imaginary line of drawing 1 7 and drawing 1 9 by the 
projection of the aforementioned aggressiveness raising pins 330 and 330. It takes over in this state and the 
moving mechanism M carries out a cooperation operation. That is, motor 251' drives and it moves under the 
glass substrate position like drawing 1 7 in the supports 24 and 24 located in the other place till then. 
Subsequently, if it descends in the parallel arms 33 and 33 by vertical-feed motor 321', in order for this and 
one to push up and to descend in the pins 330 and 330, glass substrates descend and support and it is 
****(ed) in 24 and 24. A tray and glass substrates are separated now automatically. Subsequently, it moves 
onto the glass substrate cooler style K, ****(ing) [ supporting, when motor 251' drives to an opposite 
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with movement after movement by the supports 24 and 24, or is washed. In the case of the former, descend 
as it is in the parallel arms 33 and 33, and when the collimated beams 17 and 17 of bottom walking-beam 
mechanism C project and go up to an outlet line in the following stage, a **** substitute is carried out at this. 
It shifts to a return process by the protrusion stroke to the entrance side of the collimated beams 17 and 17. 
In the case of the latter, parallel translation is carried out to an outlet line by the drive of crossfeed motor 
281 ' in the parallel arms 33 and 33, and a vacant tray is transported to the cleaning tank 35. At this time, the 
parallel arms 37 and 37 are returned to the low rank rather than the height level of the parallel arms 33 and 33 
like drawing 17 in the tray rising and falling mechanism 36 near the cleaning tank. When it stops on the 
cleaning tank 35 in the parallel arms 33 and 33 and the motor 365 drives in this state, the parallel arms 37 and 
37 go up and the gage pin 370,370 provided in the parallel arms 37 and 37 penetrates the tooling holes t1 for 
washing of a tray. Therefore, a tray is ****(ed) by the parallel arms 37 and 37 in the state where it was 
positioned stably. It returns to an outlet line by the drive of crossfeed motor 281' in the parallel arms 33 and 
33 with this state, and stands by that the following assembly tray should be ****(ed), only a tray is ****(ed) 
from the following assembly tray by the same operation as the above, and it transports to the cleaning tank 35 
of another side. 
[0035] 

With movement of the parallel arms 33 and 33, the parallel arms 37 and 37 sediment in the cleaning tank 35 by 
the drive of the motor 365, and it is washed in an operation of supersonic vibration for a short time, being 
immersed in rinsing liquid, and dirt and a foreign matter are removed. Fixed time lapse is carried out, and when 
the motor 365 drives, the parallel arms 37 and 37 can be pulled up from the cleaning tank 35. When it moves in 
the parallel arms 33 and 33 which finished the tray transfer to the cleaning tank of another side and stops in 
this state, to a former position, the parallel arms 37 and 37 descend by the drive of the motor 365, and by that 
cause, A washed tray is pushed up in the hole t3 for glass rise and fall, the tooling holes t3 for a traverse, and 
the parallel arms 33 and 33, and positioning **** is carried out by the relation between a pin and a projection. 
It ranks second in the parallel arms 33 and 33, and returns to an outlet line by the drive of crossfeed motor 
281', and a **** substitute is carried out by operation of the collimated beams 17 and 17 of bottom 
walking-beam mechanism C as mentioned above at this. Therefore, it is restored to a good air cleanliness 
class, and a tray can be returned to an inlet line. 
[0036] 

On the other hand, it is moved onto the glass substrate cooler style K in the supports 24 and 24 as mentioned 
above in the meantime, glass substrates are ****(ed) by the extractor style L after being cooled now directly, 
and after it is reversed 1 80 degrees here, it is taken out outside from extraction mouth b'. 
That is, if glass substrates result on the cool box 39 of the glass substrate cooler style K as mentioned above, 
the ascending and descending means 40 operates, at least four pins 400 project on the cool box 39, thereby, 
glass substrates will support and it will be captivated on 24 and 24. 

It supports, when it changes into this state, it moves to up to an outlet line or the extractor style L in 24 and 
24, and when the ascending and descending means 40 operates subsequently to the retreat side, glass 
substrates descend and it is mounted on the mounting cooling surface 394 of the cool box 39. Since the 
refrigerant circulates in this cool box 39, the glass substrates by which annealing is carried out at said process 
are cooled quickly. 

After predetermined time, when the ascending and descending means 40 operates again, cooled glass 
substrates are raised. It supports here, it moves onto the cool box 39 again in 24 and 24, and cooled glass 
substrates support by downward moving of the ascending and descending means 40, and it **** in 24 and 24, 
supports continuously, and is transported on the extractor style L by movement of 24 and 24. This state is 
drawing 20 thru/ or drawing 22 . 
[0037] 

In this drawing 20 t hru/or drawing 22 . the case where the number of glass substrates is two is taken for the 
example, and each glass substrates W and W are ****(ed) in the supports 24 and 24 which face each other 
one sheet at a time crosswise. 

If the glass substrates W and W result as mentioned above, the cradle 44 which was in the position in 
readiness to it will support like drawing 22 (b) by the lifting operation of the actuator 45 for reversal, it will go 
up to a higher rank rather than the height level of 24 and 24, and, thereby, the glass substrates W and W will 
be lifted by the cradle 44. It supports in this stage and evacuates in the cool box 39 direction in 24 and 24. 
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Subsequently, if the actuator 45 for reversal is moved downward, the glass substrates W and W will descend 
mounting on the cradle 44, and the glass substrates W and W will be placed in the multi-thread band 
conveyors 21 and 21 like drawing 22 (c) in the process. Since the glass substrates W and W are fully cooled as 
mentioned above in the cool box 39, mufti-thread band-conveyor 21' is not damaged with heat. 
The glass substrates W and W turned by driving in the multi-thread band conveyors 21 and 21 in this state are 
conveyed by extraction mouth b\ they can give the same directivity as the time of loading, and are inserted in 
storage box Q. 

Namely, storage box Q has structure which only the 1 side was wide opened like drawing 23. and formed the 
mounting partition q in the inside in the shape of muiti stage, Like drawing 24. as for the glass substrates W 
and W, it is dedicated to the back side of storage box Q by **, and the top glass substrates W1 are dedicated 
to the opening side in the direction of **, the glass substrates W2 of a next position are dedicated to the back 
side of storage box Q by **, and it is dedicated to the opening side in the direction of** by the predetermined 
direction and this example. In this state, the glass substrates W of two sheets are taken out from the low rank 
side, and it is carried in from the loading slot b as mentioned above. The glass substrates W1 at this time and 
the direction of W2 are **** and **** from the downstream to the upstream. In this state, it mounts on a 
tray, and is heated, cooled slowly and cooled as mentioned above. 

After carrying out storage box extraction of each glass substrates W1 and W2 when it is taken out as it is and 
it is dedicated to a storage box, and loaded to a processing unit by a next process, it must load, after it is 
reversed 180 degrees one by one, and is very complicated. 

Since the inversion mechanism is provided in the extracting apparatus about this design, the glass substrates 
W1 and W2 will be located in a line with **** and 't'*** from the downstream by a rise and rotation of the 
cradle 44 as mentioned above at the upstream, being dedicated to storage box Q from the upper row from 
extraction mouth b' — the glass substrates W1 — the back side of storage box Q — the glass substrates W2 
of a next position are stored in the direction of ** at the back side of storage box Q, and it is stored in the 
direction of ** at the ** and opening side at the ** and opening side. Therefore, in the following process, the 
glass substrates W1 and W2 can be taken out from storage box Q with the same directivity as a previous 
process. 
[0038] 

[Effect of the Device] 

When based on claim 1 of this design explained above. Though it is a device with low height, maintaining a good 
air cleanliness class, continuous carrying of the glass substrates can be carried out, and it can be 
heat-treated. And after not making glass substrates take out out of the furnace of ordinary temperature with 
big calorific capacity but making it lower moderate within a furnace, in order to take out, the OFF by a thermal 
strain, while being able to shorten the continuous carrying interval of a walking-beam movement type, since 
disadvantage generating can be prevented and it dissociates from a tray automatically on an outlet line 
further, Since it is not necessary to carry out taking out to a next process promptly, to aim at improvement in 
the whole heat treatment efficiency, since the glass substrates separated from the tray are quenched 
independently, and to secure the space for radiational cooling, the effect which was excellent in the ability to 
miniaturize a device is acquired. After reversing the cooled glass substrates 180 degrees according to claims 5 
and 6, in order to take out. The directivity of the glass substrates specified strictly can be maintained exactly, 
it can dedicate to a storage box in the same direction as the time of loading, and the outstanding effect that a 
next process can be processed smoothly well by this is acquired. 
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TECHNICAL FIELD 



[Industrial Application] 

This design is related mainly with the continuous-heatHreatment device of the glass substrates for liquid 

crystal display devices. 

[0002] 
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EFFECT OF THE INVENTION 



[Effect of the Device] 

When based on claim 1 of this design explained above, Though it is a device with low height, maintaining a good 
air cleanliness class, continuous carrying of the glass substrates can be carried out, and it can be 
heat-treated, And after not making glass substrates take out out of the furnace of ordinary temperature with 
big calorific capacity but making it lower moderate within a furnace, in order to take out, the OFF by a thermal 
strain, while being able to shorten the continuous carrying interval of a walking-beam movement type, since 
disadvantage generating can be prevented and it dissociates from a tray automatically on an outlet line 
further, Since it is not necessary to carry out taking out to a next process promptly, to aim at improvement in 
the whole heat treatment efficiency, since the glass substrates separated from the tray are quenched 
independently, and to secure the space for radiational cooling, the effect which was excellent in the ability to 
miniaturize a device is acquired. After reversing the cooled glass substrates 180 degrees according to claims 5 
and 6, in order to take out, The directivity of the glass substrates specified strictly can be maintained exactly, 
it can dedicate to a storage box in the same direction as the time of loading, and the outstanding effect that a 
next process can be processed smoothly well by this is acquired. 
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TECHNICAL PROBLEM 



[Description of the Prior Art] 

In the manufacturing process of a liquid crystal display device (LCD), After washing a glass substrate and 
drying, a minutely highly precise transparent electrode and counterelectrode are formed, The thing which 
formed and carried out rubbing of the molecular orientation layer to that glass substrate, which carried out 
afterbaking calcination, applied the sealing compound subsequently to one side of two glass substrates, applied 
the spacer to this substrate or the substrate of another side, and performed registration and which afterbaking 
calcination is carried out and is sealed is required. 

Although heat treatment of such a glass substrate is carried out by making a glass substrate mount on a tray 
(palette) generally, and conveying the inside of a heat chamber, a very high air cleanliness class is required as 
the short circuit of a circuit, etc. not arising so that surface discontinuity may not be produced in that case. 
However, in the conventional continuation heating apparatus, a band-conveyor type, a push-rod type, etc. are 
adopted as a transportation means of the tray which accommodated the processed material, For this reason, 
the sliding part existed unescapable, it was generated by worn powder by sliding with the elements of a 
transportation means or a transportation means, and a tray, and there was a problem which atmosphere is 
disturbed by that worn powder or is soiled. Since continuation heating apparatus was horizontal and was 
enlarged, while the large installing space was taken, capacity became large and the clean room also had that a 
purge is also large-sized, then a problem to say. 

This person inserts into a furnace the tray which accommodated glass substrates by parallelogram movement 
of a walking beam in Japanese Patent Application No. No. 177754 [ four to ] as this measure, A tray is 
accumulated on a height direction in the shape of multi stage one by one according to the elevator mechanism 
for a rise here, The device switches the top tray, carries out parallel translation without relative sliding with a 
mechanism, and makes it descend, putting in the shape of multi stage one by one according to the elevator 
mechanism for descent, and it was made to make move the tray of the bottom out of a furnace by the 
above-mentioned movement of a walking beam was proposed. Since sliding of a tray transportation system 
and generating of the dust resulting from it were prevented by this, it came out to often perform heat 
treatment and thermoforming in a clean atmosphere, and it became possible. 
[0003] 

However, in the above-mentioned advanced technology, there is no indication about cooling of the heated 
glass substrates, and glass substrates were only carried out to the unloader mouth in the state where it 
mounted on the tray. For this reason, it has big calorific capacity, and since the temperature of glass 
substrates does not fall unless it sets sufficient radiationahcooling time by an unloader mouth, it is 
inseparable from a tray. Since it becomes being stopping the operation of a tray circulator style until the 
temperature of glass substrates falls in order that a vacant tray's may move the inside of a furnace to the 
loader side. Since decline in the efficiency of the whole heat-treatment system was caused and a large 
radiationahcooling space was needed, the device became large-sized, and further, since authorized personnel 
needed to pick out a glass substrate from a tray by hand, there was a problem of it having been complicated 
and taking time and effort 

Although it is possible as this measure to coo! glass substrates with cold blast etc. by an unloader mouth, the 
glass substrates heated by not less than 200 ** raise a notch, etc. by the thermal shock and thermal 
strain by quenching, and the fault that an inferior-goods incidence rate increases arises. 
As for glass substrates, the upper and lower sides and right and left are strictly decided from structure, a 



washing, baking of an orienting film, desiccation after rubbing, and desiccation of a sealing compound, is 
dedicated to a multi stage-like storage box for every process, and is taken out at the following process after 
this. However, since it is only taken out by the unloader mouth with a tray in the advanced technology, It was 
easy to produce an inconsistency in the directivity of glass substrates by authorized personnel's failure, after 
directivity had changed, it was dedicated to the storage box, and there was a problem that it is complicated by 
the time it moves to a next process, and direction correction which time requires had to be made. 
[0004] 

Were originated in order that this design might cancel the above problems, and the 1st purpose, It adds to the 
ability of heat treatment and thermoforming of glass substrates for generating of sliding and the dust resulting 
from it to be prevented, and to be well performed in a very clean atmosphere, Glass substrates are 
appropriately cooled by a small space for a short time, without making troubles, such as **** and a notch, 
cause, and it is in providing the continuous-heat-treatment device of the glass substrates which can attain [ 
taking out ] promotion of efficiency for facilitating and a heat treatment cycle. 

In addition to the above, the 2nd purpose of this design can give and unload the directivity of regulation of 
glass substrates, and there is in providing the continuous-heat-treatment device of glass substrates which 
can work a next process well smoothly. 
[0005] 
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MEANS 



[Means for Solving the Problem] 

A rise elevator mechanism which carries out rise loading of the tray which mounted glass substrates in a 
furnace body to which this design has an entrance and an exit right and left in order to attain the 1st purpose 
of the above one by one, While arranging a downward elevator mechanism to which a tray is dropped one by 
one maintaining a loading state in the shape of parallel, in the upper part of a furnace body. A tray 
rise-and-fall change mechanism which **** a tray of the loading top which went up by a rise elevator 
mechanism, carries out the horizontal transfer of this and is made to **** on a tray of the loading top of a 
downward elevator mechanism is formed, An upper part walking-beam mechanism in which a tray which 
mounted glass substrates on a relation position which crosses the lower part of a furnace body with said both 
elevator mechanisms is conveyed from an entrance to an outlet direction, A bottom walking-beam mechanism 
in which a vacant tray is conveyed in the direction of an entrance from an exit is formed, To said furnace 
body, form an annealing mechanism of a zone atmosphere controlled circulation type in half the bottom of a 
downward elevator mechanism, and further in an outlet line of a furnace body. A traversing mechanism which 
separates glass substrates while carrying out a **** substitute from an upper part walking-beam mechanism, 
A glass substrate cooler style which mounts glass substrates and cools this directly, and a glass substrate 
taking over moving mechanism which transports the glass substrates separated by said traversing mechanism 
to a glass substrate cooler style are established. 

In order to attain the 2nd purpose, this design forms the glass substrate extractor style L which carries out 
horizontal inversion of the glass substrates to a terminal of an outlet line of a furnace body, and sends it out 
to it. 

In this design, "glass substrates" contains a flatness-like electronic circuit board etc. further a light filter 

besides a glass substrate etc. 

[0006] 
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EXAMPLE 



[Example] 

The example of this design is described based on an accompanying drawing below. 

Drawing 1 t hru/or drawing 3 show one example by this design, and drawing 4 t hru/or drawing 23 show the 
details. 

A is the furnace body built with thermal insulation etc., by the frame, it is supported by the desired height level 
and the entrance a and exit a' are provided on the same axle at lower both sides. Exit a' also leads in the 
furnace via the tubed exit region through the inside of a furnace via the inlet area where the entrance a makes 
tubed [ of length as required ]. The furnace body has the capacity which may be accumulated on a height 
direction as for the number of predetermined steps without the tray's T interfering in parallel state mutually 
and suiting two rows' at least. 

In the furnace body A, the partition 2 of the shape of a vertical tube is formed. This partition 2 has the middle 
length partition 200 which divides between the tray rise side and the tray descent side, Therefore it has 
outside length partition 200' which reaches an inner wall of the kiln like drawing 4 in the middle length partition 
200 and nomotopic, ventilation space is formed between inner walls of the kiln like drawing 2 t hru/or drawing 4 
at the tray rise and tray descent side, respectively. 

Furthermore, these ventilation space is divided by two or more horizontal partitions 201 ,201 like drawing 2 and 
drawing 3 in a sliding direction, and two or more ventilation space by the side of a tray rise and ventilation 
space by the side of tray descent are divided by the stage (what [ is illustrated ] three steps) by this, 
respectively. 

The circulation stirring fan 3 is formed in the ventilation space of the necessary stage at the 1 side, 
respectively from the ventilation space of the whole page by the side of a tray rise, and the upper row by the 
side of tray descent 

While the blowing-in mouth 4 with a heat-resistant filter is formed in the partition 2 of the position displaced 
90 degrees with the circulation stirring fan 3, The heater 1 is allocated in the field which the blast area 5 is 
formed in the position which stands face to face against this, and results in the blowing-in mouth 4 with a 
heat-resistant filter from the delivery of the circulation stirring fan 3 at least. 

The atmosphere of required temperature divides with the drive of the heater 1, calorific value, and the 
circulation stirring fan 3 from the blowing-in mouth 4 with a heat-resistant filter by this, and it is sent into the 
space for conveyance in two. After circulating to the opening of each tray T of the letter of loading, from the 
blast area 5, the circulation stirring fan 3 absorbs and controlled circulation is carried out to it. 
on the other hand — the tray descent side — lower — half a step — that is, the annealing mechanism P is 
formed in the ventilation space of the bottom at least. First this annealing mechanism P like drawing 3 and 
drawing 4 The circulation stirring fan 3 by the side of the ventilation space 1 , It has this and the transverse 
partition 41 which reaches an inner wall of the kiln from the method of the back of the blowing-in mouth 4 with 
a heat-resistant filter provided in the partition 2 of the position displaced 90 degrees, the blast area 5 of a 
position which stands face to face against this, and the blowing-in mouth 4 with a heat-resistant filter.And in 
the partition 2 corresponding to the horizontal partition 201 of the ventilation space concerned, the heat 
shield plate 410 of the shape of an inner flange projected inside in the limit where passage of the tray T is 
allowed is formed, and this divides the tray descent side space and he is trying to reduce the thermal effect 
from the adjoining zone for heating. 



piping 42 with a fin is arranged at lower zone p' at the range which results in the method of the back of the 
blowing-in mouth 4 with a heat-resistant filter. 

The water-cooled piping 42 has reached the level below the tray support later mentioned like drawing 3 . 
The both ends of the water-cooled piping 42 are connected to the water cycle system 420 besides a furnace. 
On the other hand, the heater 43 of a sheathed type with a fin is allocated by the range which results in the 
method of the back of the blowing-in mouth 4 with a heat-resistant filter like the upper zone p, and it is 
connected with the cooking temperature control system which the exterior does not illustrate. 
B is box-like covering surrounded so that the processing chamber of a necessary size may be formed in the 
surroundings of the furnace body A, said — an entrance — a — the same axle — a top — a side attachment 
wall — a position — **** — a processed material — ****** — a glass substrate — a class — W — a 
charging hole — b — providing — having — an exit — a — ' — the same axle — a top — a side attachment 
wall — **** — heat treatment — having finished — a glass substrate — a class — W — an extraction 
mouth — b — ' — providing — having — **** . Needless to say, box-like covering is installed in a clean room 
and, jn the processing chamber, the exhaust air and controlled atmosphere of the high grade are filled via the 
filter etc. 
[0007] 

The tray T is a jig which mounts the glass substrates W, and mechanical strengths, such as a stainless plate, 
are constituted by flat-surface rectangular shape with a good material. As shown in drawing IQt hru/or 
drawing 1 5 . the support 6 of desired height is formed in each corner for the tray T to be stabilized, and for 
multi stage loading to be performed, and make it a heated atmosphere circulate uniformly in the state. 
Like drawing 15 . in this example, have the tray T in an edge part, and an enclosure the support 6, It has the 
part II object 6b which has the screw-thread axis 602 which pierces through Itabe 601 and tray board 
thickness which touch the part I object 6a which has the flange 600 which touches the undersurface of the 
tray T, and the upper surface of the tray T, and is screwed in the part I object 6a, The crevice and heights for 
positioning are prepared for the end face of the part I object 6a, and Itabe 601 of the part II object 6b, 
In said tray T, two or more sets of holes t1 , t2, and t3 are provided at the predetermined intervals like drawing 
1 0 . t1 is a hole for positioning for washing, and is allotted to the position near each strut 6 at equal intervals. 
t2 is the tooling holes for a traverse, and is allotted to the inside position at equal intervals in crosswise rather 
than said tooling holes t1 for washing. t3 is a hole for glass substrate rise and fall, and is on the same line in 
said tooling holes t2 for a traverse, and the cross direction, and is allotted to the inside position by at equal 
intervals in the length direction. This hole t3 for glass substrate rise and fall serves also as tooling holes 
simultaneously. 

In drawing 1 1 . the tray T has 2 sets of holes t3 for glass substrate rise and fall at a time right and left from the 

center. This is for mounting the two glass substrates W also simultaneously and heat-treating it. 

[0008] 

U is a rise elevator mechanism and is arranged to the field near an inlet area like drawing 2 . D is a downward 
elevator mechanism and is arranged said rise elevator mechanism U and in the shape of parallel to the field 
near an exit region. V is a rise-and-fall change mechanism arranged at the relation which crosses said both 
elevator mechanisms in the upper region of a furnace body. 

C — the exit a from the entrance a — 'the upper part walking-beam mechanism and C which have been 
arranged by the relation which crosses said both elevator mechanisms in between' — the same — exit [ from 
the entrance a ] a' — it is a bottom walking-beam mechanism arranged by the relation which crosses said 
both elevator mechanisms in between. 

The glass substrate charging machine style by which E has been arranged in the charging hole b, the glass 
substrate taking over moving mechanism which F receives the glass substrates W from said glass substrate 
charging machine style E, and is transported to the upper part of an inlet line, i.e., an upper part walking-beam 
mechanism, G is an entrance-side traversing mechanism which receives the tray T from bottom walking-beam 
mechanism C, and is made to transport to the upper part walking-beam mechanism C. Although the 
entrance-side traversing mechanism serves as a means to move a tray in the direction parallel to an inlet line 
again, in this example, it is not limited to this. 

Although H is a tray soaping-machine style arranged if needed in the processing chamber of the side of exit a' 

and it is arranged like drawing 1 in this example at every one both sides of an outlet line, only one side is. 

J is an outlet side traversing mechanism for receiving the tray T from the upper part walking-beam mechanism 



The glass substrate extractor style by which L has been arranged at extraction mouth b', the glass substrate 
cooler style by which K was provided on the outlet line of the upstream from the glass substrate extractor 
style L, M is a glass substrate taking over moving mechanism for receiving glass substrates from outlet side 
traversing mechanism J, and transporting to the glass substrate cooler style K and the glass substrate 
extractor style L one by one. 
[0009] 

In the upper level, rise elevator mechanism U has a little two or more tray support 7 which can rotate freely 
around a perpendicular axis from the ascending position of the upper part walking-beam mechanism C shown 
in drawing 2 . In what is illustrated, the number of these tray support 7 is four. 

Like drawing 10 . drawing 14. and drawing 1 5. for example, width differs from a linear dimension, it is constituted 
as the plate of rectangular form thru/or a block, respectively, When a long piece turns to an inner direction, it 
supports, the corner bottom 600, i.e., the support flange, of the tray T, and a long piece rotates 90 degrees, for 
example, a support of the tray T can be canceled. 

The slot 700 which engages and releases the part 1 object 6a of the support 6 from width is formed near the 
free end of the tray support 7. Said tray support 7 is attached to the upper bed of two or more support rods 
(a drawing 4) 701 which pierce through a hearth and are extended from the lower part of the furnace body A 
like drawing 2 and drawing 3 . 

Each support rod 701 has middle held to the rib 702 constructed across horizontally under the hearth c, A 
lower end is supported movably by the bearing provided in the base frame, the rotating element 703, for 
example, BEBERUGIYA, is attached near the bearing, and he is trying to drive all at once by the rotary 
actuator which does not illustrate BEBERUGIYA 704 of a driving side. 

Every support rod may be sufficient as a rotary actuator, and it may operate every 2 or the whole by 

Kazumoto. 

[0010] 

Rise elevator mechanism U is further located in a tower level rather than a **** side at the time of the rise of 
the collimated beams 12 and 12 which the upper part walking-beam mechanism C mentions later in a low rank, 
i.e., a normal state, rather than said tray support 7, The tray rise implement 9 which receives the tray T at the 
time of descent of the collimated beams 12 and 12, and is raised toward said tray support 7 is allotted. 
Said tray rise implement 9 consists of couples at least, is seen from the side side, and is allotted inside said 
support rod 701 (in the transverse-plane side, it is on the same vertical plane mostly with the support rod 701 
like drawing 3) . Each tray rise implement 9 makes plate shape thru/or the shape of a nail, it has the support 
900 of the shape of a boss over the support 6 of the tray T in a tip part, and, as for the support 900, the 
heights of the support end face have a **** crevice. 

The tray rise implement 9 is being fixed to the upper bed of two or more sets (a drawing 2 sets) of supporting 
shafts 901. 

The supporting shaft 901 has the tray rise implement 9 in a low rank rather than the upper limit position of the 
upper part walking beam C in a normal state, it pierces through the hearth c, is extended in a furnace, and is 
connected with drive mechanism so that even the neighborhood level of the tray support 7 can go up and 
down like drawing 1 5 f rom this level. 



In this example, to the supporting shaft 901, it pierces through the rib 702, is extended, and is combined by the 
connecting plate 902, and that connecting plate 902 is operated by the actuator 903 for rise and fall. Although 
the oil hydraulic cylinder of the actuator 903 for rise and fall, etc. are arbitrary, in this example, a motor is 
used, the ball screw axis 904 connected with that output side is held by a bearing at the rib 702, and the 
female screw member 905 fixed to the ball screw axis 904 at the connecting plate 902 is screwing. 
Upwards, fixed tray support 8' is provided via the middle frame 10 from the height direction middle of an inlet 
area and an outlet area like drawing 9 . It is for this fixed tray support 8' supporting the tray which consisted of 
two or more pins or a parallel plate, and was inserted in from the entrance a by the upper part walking-beam 
mechanism C, and the tray T before being carried to exit a' from the inside of a furnace at the time of descent 
of the upper part walking-beam mechanism C. 

In an inlet area, an outlet area, and each hearth part of a rise elevator mechanism lower part and a downward 
elevator mechanism lower part, the fixed tray support [ lower than the rise level of the collimated beams 17 
and 1 7 of bottom walking-beam mechanism C ] 8 higher than a downward level is arranged. 



[0011] 

The composition of downward elevator mechanism D is the same as said rise elevator mechanism U, Tray 
support T which rotates 90 degrees or more around a perpendicular axis, and can cancel a support of the tray 
T while being arranged slightly in [ upper limit level / of the upper part walking-beam mechanism C / in a 
higher rank ] interval and supporting the tray T in the shape of loading. It has tray downward implement 9' 
raised toward tray support 7', being in a low rank and supporting the tray T rather than this tray support 7'. 
These tray support 7' and tray downward implement 9' give numerals with a comma to the same portion 
structurally similarly to rise elevator mechanism U therefore, and explanation is omitted. 
Although the tray rise implement 9 and tray downward implement 9' are used in this example as a tray support 
by the position of rise elevator mechanism U and downward elevator mechanism D, of course depending on 
the case, a fixed tray support may be established via the middle frame 10. In this case, the tray rise implement 
9 and tray downward implement 9' stand by on a lower level more moderately than a fixed tray support. 
[0012] 

Next, the tray rise-and-falt change mechanism V is a means for receiving the top tray loaded by said rise 
elevator mechanism U, and carrying out the crossfeed of this to the top tray currently loaded into downward 
elevator mechanism D. 

It collaborates with rise elevator mechanism U and downward elevator mechanism D, walking-beam movement 
is performed, and a tray is #***(ed), without being accompanied by sliding. 
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6 Offl^tl, *:<Di£—A,X9 !J a— ttl 6 OKv^y^rl 4©l^tH^L 
fc^Lft^&feClHMtfas&^LTV^So LfciSot, spfrtr— A 1 2, I2tt 

[0 0 14] 

A17, 1 7fi^(^^^ffi]Tittfjffih W_h#*9 (h £ 9 t 

AP7^>tHJP7^W 3pfTtr-Ai7, 1 7<7>ET£7cliT«(^ 
mtffiflB^ KU—/H 3, 13' inMOl^ StrtE»-&Sr^UT2*- 

is' tftt2mi*^W) i *im\zmtttfbirix^z> B ^^is, 

1 8 ' O&fEftn s/ Kf±#¥fTtf-A 17, 17 (O^^mm^^X^ 5 
, Lf;^ot^7^18, 18' ©W»iaot¥ff^A17, 17tt 

#-a-LTV^„ Lf^oT, TW©¥fftr— A 1 7, 1 7ft, 2oK)^l 9 
[0 0 15] 
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^#t*/<— BtoSSAP b©ii:£j& a &^#An*lRlfc#TA **oiS5S*|6]Tliia 2 
i:0 8 © ± p fcJ:ffl^^y^ir-iiiC©WT^-A 1 2, 1 2 ttit^P 
^(D^/K^JtfetiTi/^ D #7*»£fS=gA$MtEte, ro^WJTii, 7 

^l^PSH-l£^Lfc#£-</l'f=i^-<X2 l£r|BgL, #^;Hn^7 2 

1 ^M^^v-^^i^tfitfffl^y ^2 2, 2 2£gfiffLTV>3 D 
W±(fffi->y^^2 2, 2 2i*'>ft< i^4*(2fe0^fy^K«W5:^iH#fe 

is?Lti, 1 2, 1 3<Dv^-ftLt ^+i^i*ixfcraPBi?iaastL, s^-&^t 

[0 0 16) 

Al2,l2,l7,l7©^ho-^&iS)l^i!]1-5fc*0^-efe!9, Hi, H2 S 
5 fcV LB 81^3*1-0^5,, 

^^jp^AP^[S]t-ff^S0:9t^iS:$tlfc2^^TO^ Kl/-^2 3,2 3 
-tfbFjSpfT^ KV-7V2 3, 2 4 o £fcoT®SN1£i;::& 9 fl- 

it fctbfcJIUKSfcH^oS*. 2 4 , 24h TO#-f Kw-^2 3 kW-m^m 
Zfis 3lH2 4<dMU2 4 oMilfS*'— /vfrL2 5 £ 

2 5 1 £#;tTV^ D 

K^2 3, 2 3l4H5©i oKh WT©i|@J: D >b IS v ^ Pfl 
L N ii24, 2 4 ©JiSii^7^i«iWOSiJTffi^5i ^ 6 J; 5 tiW 
L, £>o N mB£&^h^>"<T2 l©K5fl|*5j;tWT^Al 2, 12© 
±#v-^</v < t9 1 tjfliv^^/uK:fct) % Si24, 2 4 ttfltrlE^— * 2 5 1 <z>&Sb 

[0 0 17] 
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Mi TO^0!>*7^-A2 6t««*tLfc±TO«J!f>f KU— A-2 7, 2 7 i 
>f KU->2 7, 2 7 Rg L fc tK— /U*a C 2 9 fct^t 5 tig fc CM" 2 8 0 

^{i^fcmi 8 »cw2 8 ozmm-tzm^vm*-? 2 8 

lis W,i 8 ofrMJ^RttfclK^-i' K^- A-3 o, 3 0 tcmpSPSr t> 

oTfBUiRlffi^^S^^ottjlf^ 0,3 0 ts-«tfc^-;vfeC3 

l«^t3IJa^W3 2 0fcffix.;fc$&2:7 W-A3 2 lfti:W3 2 0 
fc^ftl-aJLT^ffl*-* 3 2 1 t % ^2 71/-A3 2|CIW)|$^2 
*©¥fTT-A 3 3 , 3 3^^£oTV^ 0 t^K^;V2 7, 2 7 

^i£< 4-e#^rv^ 0 &mmitft<o%&\z.\m#4 o, 

3 0 V— A 2 6 {H@£3;h,5 0 

-A12, l 2©MKL. it) hm<, TiMv t*--J*Wmc' corny 
fcf-Al 7, l J; t) t^rann, tft^FWTC h W 

-^NHSfiStfeffiat 1 fc#7*&£g#l£ffl7U 3 l^t^IlL, £=£L 

-^^{Sa^fefflTL t 1 lC^ifc1-6^PiT^B^*ffl^^ 3 3 1, 3 3 1i!g 
ttkft, ££s #7*£ft«#*ffl7Lt 3^Sc1-5raiS-CJ¥b±lf tr>-3 3 0 
, 3 3 0^^£tt/T^5 o Hil 1 (75 h W©*g-|Zl|iBI 1 2(DX 0\ZftW4* 
■f-cxDft L±tf tr>-3 3 oaSKftbixSo 
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-A 1 2, 12 {TmLmt>&%ft£Vto^\'^MZ±JM-%*Y*-9t t &fe 

ft v ^@^[r] nffiS LTV >*ttf <b «£ v ^ r o|l»JTii JblTO- # y 

TOT— A3 3, 3 3[j:il7l/-A2 8«Waotll tm4<D£y\Z 
# y * B ©Illb, <Di£< ^TO^ft £ tLfc^T^ft h W * 

lib, tai*7-f KSSfcttty^SllcHffig^h WifAP 3 4#mtbft 

APM h 7/*-*««G taafc-fSWnflJi h 7 J ©JMW» 
fcittJbfilU Tl©?ff^Al 2, 12, 17, 1 7«^^#M 

[0 0 18] 

£>f W#l««3 6S:«xTV^„ 3 5 3 5 ft 

60t, ^3 6 0 fcKttfctttf-f ^3 6 1,3 6 HCfS^ltotll 

»Tffi^«ft$^ ^o^tf-f KU-/U3 6 1, 3 6 lMfcji^Lfctf— /ufcCS 
6 2tCjg^i-5llltfeCSPtt3 6 3 £r^1-5*y-r K3 6 4 tf— /Hfr£3 6 2 
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£ffEIb1-5^^ 3 6 5 t, ~<DXJ4 K3 6 4 0iil|SCB£$jifcW7-A 
3 7,3 7 ££^LTV^ 0 

liuf2TOT-A3 7, 3 7fi^i©J:5t-mPMh7^-^ffil»J^iei-5 
¥tT7-A 3 3 5 ,3 3' i "9 fcj£vMB)|g1-ftfcib, StEUfchWTOj^ffi 
ftfi#:fe?Lt ltWJSI-SIRIHISrWU g£ffitUi^Mia&&?L t l 
i"5{iS^:fet:°>(^T^i^) 3 7 0, 3 7 04r£RL/tV*5 c 
[0 0 19] 

a p iaa h 7 *mm j w f±±« * * > y f-Att c k x o 

Bffi P W h 7^-7#gfi| J liUfiiHAP fill h 7^~*«G t ^sfeSit-CfoS 

I^$tLfc±T©«^K^2 7* , 2 7' tilb«^K^2 7 
' , 27* IcKFgP £ o "Of i^f^^f $ tt^o^-f K^2 7' , 2 7 
' flMtfc^;^C2 9' \z.m&1~ZmtzCWt2 8 0' &4IS;UtSSl7 
WA2 8 s t, m*Kto#2 8 0' Srlgfti-5fi|^l3ffl-=&-^2 8 1' hi 
17U-A2 8' WffiMJ(^ttfc»V KV— ;V3 0' , 3 0' (CllpgpSrto 
TJSSjBllgt^if $ti36^*K^f>r Kl— ;V3 0' ,3 0' Id^Lfc/K'-^&C 
31' K!»^SM;feC8W3 2 0' SrffltfcB 271^-^3 2' UgfcCfFB 
^3 2 0' SASH'S _hT£ 9 3 2 1 ' I27U-A32' ^MU 

i s @^^tlfc2*©¥frT— A3 3' , 3 3' ^f)^t^5 0 

t^K^;V2 7' , 2 7' H:fl6ia5(f9^KffilSttl±l«M»Li:^7^S«S 
f£i»f K J; 5 tT(fl:tfc 5 » £^:fr|R]-Cf±iff y B OWS&WM b , 

, b 2 (03fi<*T#U«TV^ o 

5pfTT-A3 3' ,3 3' figj 1 7<D£ 5 K±ffl!l? #-^^t*--M$tgC tf> 
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1 2 coffflHSJ: U t>3R< . TAB**- *>?v?~-J*m&C (DW- 

£>M?Lt l £#7*S««#M*E?Lt 3fc#]£1-5IKIBI£^rLTi>3 Q ¥ 
^TT-A3 3 3 ,3 3' tthwgsai: h7^-^ffi{ie^fe?Lt K^ifei- 

3EIIBtf>{fcE&:J!>E©£i£3 31', 3 3 1' #Rtte>ft % ^7^SfiI 
H-M?L t 3t^Sc-T5raBI©Jf b±»f f >-(*fcf±^) 3 3 0', 3 3 0' AS 

TOT-A3 3' , 3 3' ft, ^^joVNTTiRlJ^^"^^^t°-AMC' 

tfiiE±T^^ffl^-^ 321' <Dmmmz±m$*~*^y\?~j±mmc.<D¥fi 

$ns 0 W7-A3 3' , 3 3' HWilB-h#B#^^7^Sra^««Ki:«j 
ffi7-A3 3' ,3 3' |i|17WA2 8' WmotfWM 

[0 0 2 0] 

^*Q([2|23, 24#fig)^ro&XS:R?Hcffi*J;<fi 1 5fcJ!>© 1 b©^fc5. 
#7*2#aB?&£i*#Kttu £Sa»e>£*,±a*53a$#a3 9 ot^i^Uli 4 

Wi^tCiffiJ^^-^V^b^i.^CCOTO fcT-A 1 2, 1 2(Jb#|&S)tft 
*f 3 9 2fcJ;oT*fc2f£>i£|ft3 9 3W;^, ^O^j3<^#t^£ ©f^T 3 



(25) H|3¥ 7- 1 5 7 4 2 

tf=Kjp y K4 00fi^-^y^^3 9©Sft^®3 9 4 i t) tT^^H- 

pb* a^^icfti^ ^oif $^iR]Titft)is^-^5/^^3 9 tmmm<D 
jfyxmmmwxv) hmm*m< tofc2w^;H3^7 2 r , 21 

^hnyX72 1' ,2 1' Op^fcti:, -t^b^^^tffit^+ra^S^^ 
M'9tbi-T-i=s^4 4 0, 4 4 0*«*fcg-&4 4*ELT:fetU g^4 4 
f±^$|5T^rattfc:Rteffir^^^^-^4 5«#$nTV^ 0 ^4 4|i 
3?M^:fe^-C!!2 l©J:?^^h=iy'<72 l ' ,21' <7>M;i£ffi J: 9 t> 
Tfe © i^</M^# £ fix v ^5 0 
Steffi 7 31-* 4 5ttnoHJfeWCfi, ^S^otHHESffi^P^y 

\/-( ±.%-mzm^bfox^ti£ote%<D)xh <tv\ 

ftfe, S-^4 4©*^[Flig$PtT — ASP4 4 0, 4 4 0 OSffigpiOitf 

*ESlw(t*Tti/Srl&Jti"5fcfe J E:tu-Ptifi:±t)«|S4 4 1 Sr^LTv^,, 
[0021] 
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hy^-^mmj hfaWiLTtfy xm&M&ftl&U :^iLT^7^1t 
frffiP^^iW5i 5\z%.&£1nit2 4k<D¥ff#'( 3' , 2 3' £ 

> -etltTO^K^2 3 I , 2 3' |:S^2 4 0' £t>oTjltJj"5Tfg^& 
9^»tfctLfcm^fcf±te^^X.2 4' , 24' TO^K^2 3' 
£¥fft-E£*U Jx.24' £>S£|32 4 0' %mmi-%tf-^te^2 5' rft 
Wt5^-^2 5 1' £#£T^3 0 

¥=ft^-T KU-/V2 3' ,2 3' tmi 6<D£?{Zh KTOfii!) fcj£V»M 
H£*TU H24' , 2 4' (0StIH^7 ^SSSWroSfflTBfeS^ 9 5 
£5t-3RttJU frta^ft^ h 3 y-<T 2 l ' ©ffi 9 fltsitWr 
12, 1 2©±#WJ; >9 fcifiS^WWHifc?), Sx.24' , 2 4' filttlE^ 
2 5 1 * (D^ft}dj;i9[g!l 6^-t-^f7^S«^tttb«8l«L^tti:^7^ 

[0 0 2 2] 

5*s, AP^^it^^«S/-vlcAti, fBU&Sy'-^&E^ letting 
ti5o 
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[0 0 2 3] 

7^3 2^TI^^-&fc^T^9i«?^-^ 2 8 1 fcffiftU ^17l/-A2 
8^l77-A3 3, 3 3 1 ©J: 5 CAP 7-f yttt¥M^t5 c Cl 
tifrX 9 TOT- A 3 3,3 3 <D%3m& V WSAP 3 4 ©^{f ^gi~6 D 
^:TfWjfAP 3 4 %BB#. h 3 3, 3 3l:|«t)© 

T'fcD, W7-A3 3, 3 3(D^matYU^T(D f 7/<-*ffl{£§&*?L 
t 2 ^ffcLfc^RlT^lB 3 3 1 ^LTjo (J , Izlttf? xmfcm&&MlL t 3 
K^g^fc|HJIST*#L±tflfV3 3 0 £tiT^5fcfc % MM"ni£ig3 

3 l tWL±tft°>3 3 o^ioTfe^St^J:<5:^^tL5 0 ^:t*r» 

ttffi-Cflt^C*-^ 2 8 1 £i£i£I&U I17^A2 8 irTOT-A3 3, 3 
3 %m 5 cd^HgdJ; 5 tAP7^ y.Bc;^®j 

^(D^sT^tj^^-^v^t^A^sccD^-^ i Gzmwi-rtuf. TOtf 

-^12, 12{iTOT-i*3 3, 3 3©S$ l^/Vj; t» fcfiV^TP*ffi**W#: 
A^AP7^>-tcM^:*$^ffi-r5 D ^r-C&Kv^y^l 4, 14' Srf^S&i- 
jlH3Rftr^l2, 1 2I±±#U -tntioT^fTT-AS 3, 3 3tgS 
^^^bWTIiWf-AU, 1 2lcS^^ti>5 0 TO lf-A 1 2, 1 
2-tD h Wtf>g£te, TOT-A3 3, Z 3<D74 >±~-<D&W}&-R±.T£l 
V}^-^ 3 2 1 KJ: 9TOT-A3 3, 3 3*r±#$*. TOlf-Al 2, 12 
<D%Mk, JbTi^^— * 3 2 1 [Hi "9TOT-A3 3, 3 3 StTPI^^SJ^SC 

[0 0 2 4] 

$ 1 6 £i£ffiKrt-*Ltfs TO if— ^12, 1 2f3@2<Z>J; 5t-ffiP7 
SI t) , &l^T*v^ >^14, 14' ©Tft»1?¥tTlf-A 12, 12 IfiT&Z - 
^.(DP^^TOT-A3 3, 3 3 fctfufB Lfc h W#AP 3 4^TO^tbLT*5 
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9, WffAP 3 4*»P>5mtr-A3 3, 3 3 ^iHtsbt^ fftf 

TO tf— A 1 2 , 12 i«Ht5 i % 2fe h W (±smrr- A 3 3,33 

«I1B©J:5H:¥fT^-Ai 2, I2mt5i, ftff h W(4AP«©H£ 
hW£*.8' T^^n, -twWHtfS©J:5*¥?TT-A3 3, 3 3©M» 

2 j&sgii - ±#- M-r 5 r J: 3 «fT h W # A R « A> £> u--<- * « 

- ^ ttMHu tnai o fcmfc b w tt, h w ±iyt: 9 e>±#n- ± o x Jtis<z> ± 5 m 

K# h W 7 flflit) U h W \$$tff fW'ftUU^ ±#* 9 

[0 0 2 5] 

/tf-A«tfl|c <7>iSglf!jfN- J: t>, h W &±#^ w<-*$M*U$£ 5 t S 
i/^i?iiUO f I/^f i#A 9 tSJ &V^TOt*-Al 2, 12(D* 
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ft co mm f z i >9 T*3i i^- * ^ D t - 5 o r-tiB^Ci^tbWj 
rp-fftl^ h WfiTIS|*S^*5V^ra$^iR]t-)i«2ka^±tf bft. hwr# 

&5Ftfe#8(*Jt: ^ ft fc^:Rl^iiJ£ $ ft 6 „ 
[0 0 2 6] 

a p m v y / < - * g t ± m <> * > ? tr - a mm c t t#j ? - * y ^ tr 

-fff^P 3 4^f,jfALfc h KlWlRiWIiailiCJ; t> Ap$-± 
#^ * tfM&£ - Tfe^ * -ftp^E-ftpy^ mHifc^ £ 
ft£ 0 ffiR^y^fcv^ ftQMVy;<>-xmMj o¥ftT-J*3 3' , 3 3 
' ©±#4fcfi¥fT tr-A 1 2, i2CTPItJ:nwiWfTt-Ai2, 1 
2£>bWT-^3 3' ,3 3' m^^W7-A3 3' , 3 3 ' 
^321' <7>«j(vL£i9T^U S^Fth*lR3©¥fTE9a^3l»1-5T{B!l^* 

^V^T'±#"f?) ^ (Ci 19 h f-i^fTT— A 3 3 ' , 3 3' d^^tTt-Al 
7, 1 7CSJJfti^5 5 ^LT, W^-Al 7, 1 7 J&SARffiUfc^tirt-S 
rttiO b WttWR#K:i£!>&*ft, £TF, TOT-A3 3' ,. 33' tW- 
fllf— 7, 1 TOa^^^/u^lftiELjrJlijatthWfiTI*^^--^ 
«»T^«-±#^ u-<-^^«T^-AP^d-eft^ftia®$ft5 D 

FWIi t OH^AP®«FW5i8' ££flr$ft, OHTOxu 
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[0 0 2 7] 

«-£TAP« h7^-^*S«GSrig 5 <Z><kffiifctf> i 5 tAP 7-0±\Z&Wl& 

^12(^7-^3 3, 3 30^3 3 1^^11^^ 

< 1 1 4*^^^7^Sra#M7Lt 3^f?L±tt* t°>-3 3 O^SilLTV^ 

±if ffl ^1)^^2 2, 22 ^{tib-th.^, < t> 4 #^Jf ±*f 2 2 0, 
2 2 0 ^fctj ^'7^£«W«HI 6 ^S^OJ: o K^^/U h => >"<7 2 

0 5^CTH(DJ: 5(-^PAP^>9 ^^gLTV^fc^:xl2 4, 2 4M-;viai:2 
5 H«oT£*t||L, 12 6 5 i-^^/V h = >-<T 2 1 Ollt'^o^f 

2 4, 2 4(ClSS:$H5 0 

[0 0 2 8] 

■C-hT^I?^ *3 2 lflSfftBrf 5ii27U- A3 2^mW7-A 

3 3, 3 3 t-*t±#t5. M"fTfc#L±lf t°^3 3 0«SJtabTV>5fc 
#\ TOT-A3 3, 3 3 WJb#M^£ D#L±lf t°>3 3 0 ##7 
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£W%htfh^Z> B ro^ftw^^ 2 5 lWUtsr fct J: 9S;t2 4, 2 
:©MT'Jbl^t- ^y^t-i.iic©¥tr tr-A 12, 12 (T^S) 

flgT*Wtf-A 12,1 2£±.&£-&&fa-$Ltzli.kTmV^~$ 3 2 1 cDlgKT' 
-A 12, 1 2(D_h^S*^tl^ D UTO^ L_btf fc^3 3 0# h WT©0 

D 

[0 0 2 9] 

»7ytyyy h W tFVfe*- W<- ? mm D frb ±M V * - * > ^ If- 
tlSittit^ Tfflfl^d— =3r>-^e— A««C' tifl^TWcfcig&Sft, 
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[0 0 3 0] 

WP7^ ^tJiaLTV^tWTfcr— A 1 7, 1 7^5p^tf-^ i 2j 1 
2 £ LTAP ^Wtd^ttJi - ^) J: o ^Mif"t"5 ^ t ^ J: "9 ttSP&tf)^ h 1/ 

P$<^£ h W fiAR a Jc-ttb^n^Slri-S,, 

^Ttf-i. 12, 1 2©Tlia 5 hW1^9tiD^*^ W^Al 
2, 1 2as&ii1-5PratcKFlb±tf b*K bW^7t^^5. 
, f W±#ft 9©S^ 9 0 OiS h WT^T®4PB©3£tt6ldSgL£ 1 SPfc|lfl 
«#-£U ^v^MfflT^f ax-^ 9 o 3fflU rtileij; D3t#->-Y 
7F90 1#±#U HI 5©±5(-b WT©Tffi4PK<7>£& 6 
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aX-^m^Lt, fWgftlllO, 1 1 Olt i2 5(a)(?)T^ 
^\s^~$mmm<D{iLWti^hm2 5 (b)&,£U«|£l2 6 (aJtDi^ftjifiGDZyir 

(DT y h Wfc*tt^Sl2 5 (c) tS26 (b) CO i b \Z. h WSttA 1 1 0 

, 1 1 OT*g££ti6 0 T^^-^i 1 liSJS^tf^Ibi-St, 7yty 
^3 hWllfWSimilO, 1 l OTfS3tStbfc**H2 7 (a) roj:? 

-*±#lt h w^A7'T'^^tbTv^^±{f^j© b \/jm*nh 

^SltAl 1 0, 1 1 0T*S:^$^TV>5Tyfe>-yy h W <&Wb-htf £>*u 
bKSimno, l 1 0»nJ:5S$iSAPBft$tL5„ ftv^*br-Ai l, l ■ 

[0 0 3 1] 

, h w^A7'^fii(,Lfco-ib hu4T&M9' ^Ltr^ty/y h 

-</vj;t>T^«3, WcOTi/iryyu fWOiftt^Bl 2 <D i"<Mz.m D , 
W LT^^tLSo ^U^^'ffit'-A 12, 1 2^TPS|itT*iiL 

[0 0 3 2] 
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6 £ ± o t « $ tLT v > 6 -tfi-Pih^fiit &a o t# 7 * mmmw&xm u 

*K 8fcJB.£ LT»fi7^vl^fr-£p£tijLR 4 ^btt-gO 2rt^JSe^rai-iifc#ii 

i LTWfft7-f/u^##BfcaUP4*»e>ft§J9 2rtO«^«^^4n, # 
JER 5 3&>e>^}j£^7 7 >- 3^851^4*15. M^Wfi^fi^4 1 OT'^ll 
*0±:£©tt»aM£tra&*iTV*5fca, ltfflB©J:5 tBfc§5i**Lfclfeai:?& 

-*4 3 0?aSPf5tdJ: tflst?£5 0 
[0 0 3 3] 

1 2(dJ;i9mP7^^«HJ^*L5i: s ttSP{SUJf7 
^IiJ0±Tlt)^3 2l' aUKBrf<5. ^*U;:J;o-C¥?tT-a 3 
3' , 3 3' fi±#U #L±ff t">-3 3 0' , 3 3 0' 7*£&tg#l$JB 
?Lt3£JtiIU S»7^ty7nK^TSWU ^331' , 
3 3 1' #h7'<-*ffltt«ft»5Lt 2fc«45„ 

ffi^l2, 1 2aSTP*»i-5t, hWfiWT-^3 3' , 3 3' ^ 
g££*U HB#{dMfEWL±tf t°>"3 3 0' , 3 3 0' 0>&ffl Lfc «t "9 #7 *S 
SSliil 7i0l 9 0DiES!Mft<DJ:5fcKF*)±rfe)*b5 o ^©ttffi"e3I^D^»] 

1LTI^S^2 4' , 24' ^il 7©±5t-^7^StRS^fiOT^l^Sj 
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&V^T\ ±71^-^3 2 1' KXVWT-J^3 3' ,3 3' ^TPi 
L±(f f^3 3 0' , 3 3 0' i>Tfc-fZ>1tlb. #7* 
m$M\t~TW\^x%^2 4' , 2 4' tg^SftS. :^T4WW7^IS 

£;i2 4' , 2 4' H^y^SffiSSrSiLt^S^f^^S^S^iPaWKtDi 
[0 0 3 4] 

WI1hu?E<0 ±51-^X12 4 ' , 2 4' ©P©iSf:|l||i^ltt 

e tff#om-^|Cfi N W-ffT — J* 3 3 ' , 3 3' M©££TI^U &©&prt* 
TfflSl^^—^^^br-AaWC ©TO^-Al 7, l 7istilP7>r^(^ttJL 
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